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Abstract of JP4022735 

PURPOSE:To improve an accelerating feeling 
of a vehicle when the vehicle is shifted to the 
rectilinear advancing condition after the 
completion of turning by correctively increasing 
reference drive torque with a cornering drag 
correcting means on the basis of a steering 
amount detected in turning of the vehicle. 
CONSTITUTIONS torque reducing means is 
constituted to control the supply and exhaust 
of pressure to a pressure chamber 44 of an 
actuator 41 for driving a throttle lever 24 by a 
normally closed electromagnetic valve 51 and 
normally opened electromagnetic valve 56. In 
an ECU 15, desired drive torque is set from 
reference drive torque set on the basis of the 
traveling speed of a vehicle according to the 
circumferential speed of drive wheel to control 
the respective valves 51, 56 so that the drive 
torque of an engine is the desired drive torque. 
Then, a cornering drag correction means is 
provided which correctively increase the 
reference drive torque of the engine on the 
basis of a detecting signal from a steering 
angle sensor. Thus, the reference drive torque 
is increased after the completion of the vehicle 
turning, and a feeling of the vehicle 
acceleration is heightened when the vehicle is 
shifted from the completion of turning to the 
rectilinear advance. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] A torque reduction means by which an engine's driving torque can be independently reduced with 
actuation by the operator, A criteria driving torque setting means to set up criteria driving torque based on 
the car-body acceleration of the above-mentioned car as a reference value of the driving torque at the time of 
driving a car with the above-mentioned engine, A target driving torque setting means to set up the driving 
torque which serves as said engine's target from the criteria driving torque set up by this criteria driving 
torque setting means based on the peripheral velocity of a driving wheel, In the power control device of the 
car equipped with the torque control unit which controls actuation of said torque reduction means to 
approach the target driving torque to which said engine's driving torque was set by this target driving torque 
setting means Relation with the magnitude of the driving torque by which a driving wheel is consumed by 
the revolution resistance received from a road surface when it circles with the steering angle detection 
sensor which detects the amounts of control to the steering wheel of this car, the amounts of control to the 
steering wheel of the above-mentioned car, and its amounts of control is memorized beforehand. The power 
control device of the car characterized by having a cornering drag amendment means to amend said engine's 
criteria driving torque in the increase direction corresponding to a part for the above-mentioned driving 
torque consumption for which it asked from the above-mentioned relation based on the detecting signal 
from the above-mentioned steering angle sensor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

<Field of the Invention> This invention reduces an engine's driving torque quickly according to the amount 
of slips of the driving wheel in the time of acceleration of a car etc., and relates to the power control device 
of the car which was made to run insurance the car. 

<Prior art> When the situation of a road surface changes rapidly during transit of a car or a car runs the road 
surface of low coefficient of friction on which it is easy to slide, for example, road surfaces, such as a snowy 
road and a freezing way, there is a possibility that a driving wheel may race and it may become impossible 
to run as an operator's volition. 

In such a case, it is very difficult for an operator to adjust the amount of treading in of an accelerator pedal 
so that a driving wheel may not race, and to control a power delicately even if not an expert. 
Since it was such, when the slip condition of a driving wheel is detected and the slip of a driving wheel 
occurs The transit whose operator there is nothing, could consider the power control device to which it was 
made to reduce a power compulsorily with regards to the amount of treading in of the accelerator pedal by 
the operator, and used this power control device if needed, The thing which enabled it to choose the usual 
transit which controls a power corresponding to the amount of treading in of an accelerator pedal is 
announced. 

Inside, although related with the output control of a car based on such a viewpoint, while what is known 
conventionally sets up said engine's target driving torque according to the run state of a car, it detects the 
rotational frequency of a driving wheel, and the rotational frequency of a coupled driving wheel, considers 
that the difference of the rotational frequency of this driving wheel and coupled driving wheel is the amount 
of slips of a driving wheel, and amends said target driving torque according to this amount of slips. 
<Object of the Invention> An engine's target driving torque is computed based on the run state of a car. In 
the conventional power control device which amended this target driving torque according to the amount of 
slips of a driving wheel Since an engine's target driving torque was set up similarly to a rectilinear- 
propagation condition even if a car is circling, when a car shifted to a rectilinear-propagation condition after 
revolution termination, there was fault in respect of the entrainment feeling that the acceleration of a car is 
spoiled. 

That is, in order that the sideways force (side force) may act on the car under revolution, in order to make it 
circle with the same transit feeling as the rectilinear-propagation condition before circling in a car, bigger 
driving torque than the rectilinear-propagation condition of a car is needed, however, it being alike, and in 
addition, in the power control device of the conventional car, since the cornering drag which consumes 
driving torque by resistance of the longitudinal direction which a driving wheel receives from a road surface 
in the case of car revolution arises It adds to the driving torque used for acceleration at the time of car 
revolution of a car falling beyond the need, and sufficient acceleration not being performed. Since it has set 
up more smallish from the first than the target driving torque at the time of rectilinear propagation in order 
to secure lateral force required for revolution at the time of car revolution, while the feelings of acceleration 
under revolution run short, the feeling of acceleration of a car is spoiled also until driving torque increases in 
the case of the shift to a rectilinear-propagation condition from after revolution termination. 
<The means for solving a technical problem> When a car is running other than pole low-speed transit, the 
driving wheel has slipped to some extent to a road surface. However, if bigger driving torque than the 
frictional force of a road surface and a driving wheel is given, it is experientially well known that the 
amount of slips of a driving wheel increases rapidly, and operation of a car becomes difficult. 
Since it is such, in order to prevent a slip of a driving wheel with which operation of a car becomes difficult, 
using effectively the driving torque which an engine generates, it is desirable to control this engine's driving 
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torque so that an engine's driving torque may seldom exceed the maximum of the frictional force of a road 
surface and a driving wheel. 

that is, in order to use effectively the driving torque generated in an engine As shown in Fig. 13 showing the 
relation between slip ratio S of a tire, and coefficient of friction of this tire and road surface So that slip ratio 
S of the tire of the driving wheel under transit may become a value smaller than this near the maximum of 
coefficient of friction of this tire and road surface, corresponding target slip ratio SO, or this target slip ratio 
SO It is desirable to make it not spoil the controllability ability or the acceleration engine performance of a 
car at the same time it adjusts the amount of slips of a driving wheel and avoids the loss of energy. 
Here, if V is made into the rate (this is hereafter called the vehicle speed) of a car and VD is made into the 

s _ Vd - V 

peripheral velocity of a driving wheel, it is slip ratio S of a tire, V 

What is necessary is to come out, and to be, and just to set up an engine's 1 1 driving torque so that it may 
become a value in the maximum of coefficient of friction of a tire and a road surface, corresponding target 
slip ratio SO, or its near with this slip ratio S smaller than this. 

A torque reduction means by which the power control device of the car by this invention is made in view of 
this knowledge, and an engine's driving torque can be independently reduced with actuation by the operator, 
A criteria driving torque setting means to set up criteria driving torque based on the car-body acceleration of 
the above-mentioned car as a reference value of the driving torque at the time of driving a car with the 
above-mentioned engine, A target driving torque setting means to set up the driving torque which serves as 
said engine's target from the criteria driving torque set up by this criteria driving torque setting means based 
on the peripheral velocity of said vehicle speed ******** ? l n the equipment of the car equipped with the 
torque control unit which controls actuation of said torque reduction means to approach the target driving 
torque to which said engine's driving torque was set by this target driving torque setting means Relation with 
the magnitude of the driving torque by which a driving wheel is consumed by the revolution resistance 
received from a road surface when it circles with those amounts of control is memorized beforehand, the 
steering angle sensor which detects the amounts of control to the steering wheel of this car, and the amounts 
of control to the steering wheel of the above-mentioned car — ** — It is characterized by having a cornering 
drag amendment means to amend said engine's criteria driving torque in the increase direction 
corresponding to a part for the above-mentioned driving torque consumption by revolution based on the 
detecting signal from the above-mentioned steering angle sensor. 

In addition, although it is common to delay ignition timing, to lessen an inhalation air content and the fuel 
amount of supply, or to stop fuel supply as a torque reduction means to reduce an engine's driving torque, 
the thing it was made to lower an engine's compression ratio as a special thing is employable. 
<Operation> A criteria driving torque setting means sets up criteria driving torque based on car-body 
acceleration. And a target driving torque setting means sets up target driving torque from said criteria 
driving torque based on the peripheral velocity of a driving wheel, and outputs this to a torque control unit. 
If an engine's target driving torque is outputted to a torque control unit from said target driving torque 
setting means, a torque control unit will control actuation of a torque reduction means, and the actuation by 
the operator will not be related and it will reduce an engine's driving torque if needed so that an engine's 
driving torque may turn into this target driving torque. 

On the other hand during revolution, amounts of control [ as opposed to a steering wheel in a car ] are 
detected by the steering angle sensor. A cornering drag amendment means by which relation with the 
magnitude of the driving torque by which a driving wheel is consumed by the revolution resistance received 
from a road surface when it circles with the amounts of control to the steering wheel of the above-mentioned 
car and its amounts of control is memorized beforehand Corresponding to a part for the above-mentioned 
driving torque consumption for which it asked from the above-mentioned relation based on the amounts of 
control detected by the above-mentioned steering angle sensor, said engine's criteria driving torque is 
amended in the increase direction. Consequently, the criteria driving torque of the engine at the revolution 
termination time during revolution of a car is large, and the feeling of acceleration of the car at the time of a 
car shifting to a rectilinear-propagation condition under revolution and after revolution termination 
increases. 

<Example> As shown in Fig. 2 showing the outline structure of Fig. 1 showing the concept of one example 
of having applied the power control device of the car by this invention to the car of the front- wheel drive 
format incorporating the automatic transmission of one step of 4 steps of advance go-astem, and its car, the 
input shaft 14 of the hydraulic automatic transmission 13 has connected with an engine's 1 1 output shaft 12. 
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This hydraulic automatic transmission 1 3 chooses a predetermined gear ratio automatically through 
hydraulic control 1 6 based on the command from the electronic control unit (this is hereafter indicated to be 
ECU) 15 which controls an engine's 1 1 operational status according to the selected position of a select lever 
and the operational status of a car by the operator which are not illustrated. About a concrete configuration, 
a concrete operation, etc. of this hydraulic automatic transmission 13 For example, are already well known 
at JP,58-54270,A, JP,61-31749,A, etc. In hydraulic control 16, the solenoid valve for shift control of the pair 
which is not illustrated for performing the engagement actuation of two or more friction engagement 
elements and opening operation which constitute some hydraulic automatic transmissions 1 3 is 
incorporated. The gear change actuation to the gear ratio of the arbitration of one step of 4 steps of advance 
go-astern is smoothly attained by controlling ON of the energization to the solenoid valve for these shift 
control, and off actuation by ECU 15. 

In the middle of the inlet pipe 1 8 connected with an engine's 1 1 combustion chamber 1 7, the opening of the 
inhalation-of-air path 19 formed of this inlet pipe 18 is changed, and the throttle body 21 incorporating the 
throttle valve 20 which adjusts the inhalation air content supplied in a combustion chamber 17 is infixed. As 
shown in Fig. 3 showing the enlarged section structure of the part of this throttle body 21 that makes Fig. 1 
and tubed, the both ends of the throttle shaft 22 which fixed the throttle valve 20 to one are supported by the 
throttle body 21 free [ rotation ]. The accelerator lever 23 and a throttle lever 24 make the shape of the same 
axle in the end section of this throttle shaft 22 that projects in the inhalation-of-air path 19, and fitting is 
carried out to it. 

A bush 26 and a spacer 27 are infixed between said throttle shafts 22 and cylinder parts 25 of the accelerator 
lever 23, and the ASEKURU lever 23 can be freely rotated to the throttle shaft 22 by this. Furthermore, it 
has prevented beforehand the accelerator lever 23 falling out from the throttle shaft 22, and separating with 
the washer 28 and nut 29 which were attached in the end side of the throttle shaft 22. Moreover, the 
accelerator pedal 3 1 operated by the operator has connected with the cable receptacle 30 of this accelerator 
lever 23 and one through a cable 32, and the accelerator lever 23 rotates to the throttle shaft 22 according to 
the amount of treading in of an accelerator pedal 3 1 . 

On the other hand, a throttle valve 20 rotates with the throttle shaft 22 by fixing said throttle lever 24 to the 
throttle shaft 22 and one, therefore operating this throttle lever 24. Moreover, the color 33 is attached in the 
cylinder part 25 of the accelerator lever 23 at this and coaxial one, and the stopper 35 which may stop to the 
claw part 34 formed in a part of this color 33 is formed in the point of said throttle lever 24. These claw 
parts 34 and a stopper 35 are set as physical relationship which is stopped mutually, when rotating the 
accelerator lever 23 in the direction in which a throttle lever 24 is rotated in the direction which a throttle 
valve 20 opens, or a throttle valve 20 is closed. 

Between said throttle bodies 21 and throttle levers 24, through the spring receptacles 37 and 38 of the pair 
which makes tubed [ by which fitting was carried out ], the torsion coiled spring 36 energized in the 
direction which pushes the stopper 35 of a throttle lever 24 against the accelerator lever 23 and the claw part 
34 of the color 33 of one, and opens a throttle valve 20 makes the shape of this throttle shaft 22 and the same 
axle on the throttle shaft 22, and it is equipped with it. Moreover, it energizes in the direction which forces 
the claw part 34 of said color 33 also the stopper 35 of a throttle lever 24 or between the stopper pins 39 and 
the accelerator levers 23 which project from a throttle body 21, and closes a throttle valve 20, and through 
said color 33, the torsion coiled spring 40 for giving a feeling of a detent to an accelerator pedal 31 makes 
the shape of the throttle shaft 22 and the same axle to the cylinder part 25 of the accelerator lever 23, and it 
is equipped with it. 

The point of the control rod 43 which fixed the end face to the diaphram 42 of an actuator 41 is connected 
with the point of said throttle lever 24. The compression coil spring 45 energized in the direction which 
pushes the stopper 35 of a throttle lever 24 against the claw part 34 of a color 33, and opens a throttle valve 
20 with said torsion coiled spring 36 is built into the pressure room 44 formed in this actuator 41 . And 
unless the way of the spring force of said torsion coiled spring 40 is set up greatly and this breaks in an 
accelerator pedal 31 rather than the sum of the spring force of these two springs 36 and 45, a throttle valve 
20 is opened. 

The vacuum tank 48 is open for free passage to the surge tank 46 which is connected with the downstream 
of said throttle body 21 , and forms a part of inhalation-of-air path 19 through connecting piping 47, and the 
check valve 49 which permits only the migration of air to a surge tank 46 from a vacuum tank 48 is infixed 
in it between this vacuum tank 48 and connecting piping 47. Thereby, the pressure in a vacuum tank 48 is 
set as negative pressure almost equal to the minimum pressure in a surge tank 46. 
The pressure room 44 of the inside of these vacuum tanks 48 and said actuator 41 is in the free passage 

http ://www4. ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 6/1 /2006 



JP,25 18448,B [DETAILED DESCRIPTION] 



Page 4 of 26 



condition through piping 50, and the first solenoid valve 51 for torque controls of a lock out mold is formed 
in the middle of this piping 50 at the time of un-energizing. That is, the spring 54 which energizes a plunger 
52 to a valve seat 53 so that piping 50 may be closed is built into this solenoid valve 51 for torque controls. 
Moreover, the piping 55 which is open for free passage from a throttle valve 20 to the inhalation-of-air path 
19 of the upstream has connected with the piping 50 between said first solenoid valve 51 for torque controls 
and actuators 41. And in the middle of this piping 55, the second solenoid valve 56 for torque controls of an 
open sand mold is formed at the time of un-energizing. That is, the spring 58 which energizes a plunger 57 
so that piping 55 may be opened is built into this solenoid valve 56 for torque controls. 
Said ECU 15 connects with said two solenoid valves 51 and 56 for torque controls, respectively, duty control 
of ON of the energization to the torque control wearing solenoid valves 51 and 56 and the OFF is carried out 
based on the command from this ECU1 5, and the torque reduction means of this invention of these whole 
consists of this examples. 

For example, when the rate of duty of the solenoid valves 51 and 56 for torque controls is 0%, the pressure 
room 44 of an actuator 41 serves as atmospheric pressure almost equal to the pressure in the inhalation-of- 
air path 19 of the upstream from a throttle valve 20, and the opening of a throttle valve 20 corresponds to the 
amount of treading in of an accelerator pedal 3 1 by one to one. On the contrary, when the rate of duty of the 
solenoid valves 51 and 56 for torque controls is 100%, as a result of the pressure room 44 of an actuator 41 
serving as negative pressure almost equal to the pressure in a vacuum tank 48 and a control rod's 43 being 
able to pull up to the method of the diagonal left among the 1st Fig. , a throttle valve 20 is closed regardless 
of the amount of treading in of an accelerator pedal 3 1 , and an engine's 1 1 driving torque will be in the 
condition of having been reduced compulsorily. Thus, by adjusting the rate of duty of the solenoid valves 51 
and 56 for torque controls, the opening of a throttle valve 20 can be changed regardless of the amount of 
treading in of an accelerator pedal 3 1 , and an engine's 1 1 driving torque can be adjusted to arbitration. 
Moreover, although the opening of a throttle valve 20 was controlled by this example to coincidence with 
the accelerator pedal 31 and the actuator 41, it is possible to arrange two throttle valves to a serial in the 
inhalation-of-air path 19, to connect the throttle valve of another side only to an actuator 41, while 
connecting one throttle valve only to an accelerator pedal 31, and to control these two throttle valves 
independently, respectively etc. 

The fuel injection nozzle 59 of the fuel injection equipment which, on the other hand, blows into down- 
stream one end of said inlet pipe 1 8 the fuel which is not illustrated into an engine's 1 1 combustion chamber 
1 7 is formed corresponding to each gas column (the 4-cylinder internal combustion engine is assumed in 
this example) of an engine 11, respectively, and a fuel is supplied to a fuel injection nozzle 59 through the 
solenoid valve 60 in which duty control is carried out by ECU15. That is, the amount of supply of the fuel to 
a combustion chamber 17 is adjusted by controlling the valve-opening time amount of a solenoid valve 60, 
and it becomes a predetermined air- fuel ratio, and is lit with an ignition plug 61 in a combustion chamber 
17. 

The crank angle sensor 62 for being attached in an engine 1 1 and detecting an engine rotational frequency in 
said ECU 15, The front- wheel rotation sensor 66 for computing the average peripheral speed of the front 
wheels 64 and 65 of a Uichi Hidari pair which are driving wheels by detecting the rotational frequency of 
the output shaft 63 of said hydraulic automatic transmission 13, The throttle opening sensor 67 which is 
attached in a throttle body 21 and detects the opening of a throttle lever 24, The others [ idle switch / 68 ] 
which detect the close-by-pass-bulb-completely condition of a throttle valve 20, The intake air flow sensors 
70, such as a Karman's vortex flowmeter which detects the air content which is attached in the air cleaner 69 
of the point of an inlet pipe 18, and flows to an engine's 1 1 combustion chamber 17, The coolant 
temperature sensor 71 which is attached to an engine 1 1 and detects this engine's 1 1 cooling water 
temperature, and the exhaust gas temperature sensor 74 which detects the temperature of the exhaust gas 
which is attached in the middle of an exhaust pipe 72, and flows the inside of a flueway 73 and the ignition 
key switch 75 have connected. 

And the output signal from these crank angle sensor 62, the front-wheel rotation sensor 66, the throttle 
opening sensor 67, an idle switch 68, an intake air flow sensor 70, a coolant temperature sensor 71, an 
exhaust gas temperature sensor 74, and the ignition key switch 75 is sent to ECU15, respectively, 
moreover, to the torque arithmetic unit (this is hereafter called TCL) 76 which computes an engine's 1 1 
target driving torque The accelerator opening sensor 77 which is attached in a throttle body 21 and detects 
the opening of the accelerator lever 23 with said throttle opening sensor 67 and idle switch 68, The rear 
wheel rotation sensors 80 and 81 which detect the rotational speed of the rear wheels 78 and 79 of a Uichi 
Hidari pair which are coupled driving wheels, respectively, The steering angle sensor 84 which detects the 
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turn combination of the steering shaft 83 at the time of revolution on the basis of the rectilinear-propagation 
condition of a car 82, The steering shaft 83 and the steering shaft-basis location sensor 86 which detects the 
normal phase (a phase from which a car 82 will be in a rectilinear-propagation condition mostly is contained 
in this) in every 360 degrees of the steering handle 85 of one connect, and the output signal from these 
sensors 77, 80, 81, 84, and 86 is sent, respectively. 

ECU 15 and TCL76 are connected through the telecommunication cable 87, and the information on the 
operational status of the engines 1 1 , such as an engine engine speed and a detecting signal from the engine 
speed and idle switch 68 of an output shaft 63 of the hydraulic automatic transmission 13, is sent to TCL76 
from ECU15. On the contrary, from TCL76, the target driving torque calculated by this TCL76 and the 
information about the lag rate of ignition timing are sent to ECU 15. 

When the amount of slips becomes larger than the amount set up beforehand in this example at the cross 
direction of the front wheels 64 and 65 which are driving wheels The target driving torque of the engine 1 1 
at the time of performing control (this being hereafter called slip control) which prevents an energy loss 
while reducing an engine's 1 1 driving torque and securing controllability, When it becomes beyond the 
value to which the sideways acceleration (this is hereafter called lateral acceleration) generated on the car 
under revolution was set beforehand The control reduce an engine's 1 1 driving torque and make it whose car 
not deviate from a revolution way The target driving torque of the engine 1 1 at the time of performing (this 
is hereafter called revolution control) is calculated in TCL76, respectively, the optimal policy objective 
driving torque is chosen from these two target driving torque, and it enables it to reduce an engine's 1 1 
driving torque if needed. Moreover, in consideration of the case where output reduction of an engine 1 1 
does not meet the deadline, the amount of target lags of ignition timing is set up, and it enables it to reduce 
an engine's 1 1 driving torque quickly also by close-by-pass-bulb-completely actuation of the throttle valve 
20 through an actuator 41 . 

Target driving torque TOS of the engine 1 1 at the time of performing slip control and target driving torque 
TOC of the engine 1 1 at the time of performing revolution control are always calculated in parallel in 
TCL76, the optimal policy objective driving torque TO is chosen from these two target driving torque TOS 
and TOC, and it enables it to reduce an engine's 1 1 driving torque if needed in this example, as shown in 
Fig. 4 showing the rough flow of control by such this example. 

The control program of this example is started by ON actuation of the ignition key switch 75, and, 
specifically, initial setting, such as count initiation of the main timer for every 15 mses which are reset of 
reading of steering shaft revolution location initial value deltam (O) or various kinds of flags or the 
sampling period of this control first, is performed in Ml. 

And based on the detecting signal from various sensors, TCL76 calculates the vehicle speed V etc. in M2, 
and study amendment of the center-valve-position deltaM of the steering shaft 83 is carried out in M3 
following this. Center-valve-position deltaM of the steering shaft 83 of this car 82 Since the memory which 
is not illustrated in ECU 15 or TCL76 does not memorize, Initial value deltam (O) is read at every ON 
actuation of said ignition key switch 75. Study amendment of the this initial value deltam (O) is carried out 
until study amendment will be carried out and the ignition key switch 75 will be in an OFF state, only when 
the rectilinear-propagation transit conditions which a car 82 mentions later are fulfilled. 
Next, TCL76 calculates target driving torque TOS in the case of performing slip control which regulates an 
engine's 1 1 driving torque based on the detecting signal from the front-wheel rotation sensor 66, and the 
detecting signal from the rear wheel rotation sensors 80 and 81 in M4. Target driving torque TOC of the 
engine 1 1 at the time of performing revolution control which regulates an engine's 1 1 driving torque based 
on the detecting signal from the rear wheel rotation sensors 80 and 81 and the detecting signal from the 
steering angle sensor 84 in M5 is calculated. 

And TCL76 is chosen in M6 by the approach of mentioning the optimal policy objective driving torque TO 
later mainly in consideration of safety from such target driving torque TOS and TOC. furthermore, when the 
time of sudden start and a road surface situation change suddenly on a freezing way from the usual 
desiccation way Since there is a possibility that output reduction of an engine 1 1 may not meet the deadline 
by close-by-pass-bulb-completely actuation of the throttle valve 20 through an actuator 41, either The lag 
rate for amending the amount PB of basic lags based on the rate of change GS of the amount s of slips of 
front wheels 64 and 65 in M7 is chosen, and the data about the lag rate of these policy objective driving 
torque TO and the amount PB of basic lags are outputted to ECU 15 in M8. 

and when the manual switch which an operator does not illustrate is operated and slip control and revolution 
control are wished ECU1 5 so that an engine's 1 1 driving torque may turn into this policy objective driving 
torque TO Control the rate of duty of the solenoid valves 5 1 and 56 for torque controls of a pair, and it is 
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further based on the data about the lag rate of the amount PB of basic lags. The amount PO of target lags is 
computed within this ECU1 5, and only the amount PO of target lags is delayed if needed, and it is made to 
run insurance by this ignition timing P without unreasonableness [ car / 82 ]. 

In addition, when the manual switch which an operator does not illustrate is operated and neither slip control 
nor revolution control is wished, as a result of ECU'slS measuring the rate of duty of the solenoid valves 51 
and 56 for torque controls of a pair to a side 0%, a car 82 will be in the usual operational status 
corresponding to the amount of treading in of an operator's accelerator pedal 3 1 . 

Thus, it controls until the count-down for every 1 5 mses which are the sampling period of the main timer 
ends an engine's 1 1 driving torque in M9, and after this, the steps from M2 to Ml 0 are repeated until said 
ignition key switch 75 is turned off. 

By the way, when performing revolution control at the step of M5 and calculating an engine's 1 1 target 
driving torque TOC, TCL76 calculates the rudder angle delta of front wheels 64 and 65 from a bottom type 
(2) based on the detecting signal from the steering angle sensor 84 while calculating the vehicle speed V by 
the bottom type (1) based on the detecting signal of the rear wheel rotation sensors 80 and 81 of a pair. It is 
asking for the target lateral acceleration GYO of the car 82 at this time from the bottom type (3), 
respectively. 

v _ Vr L + v.. m 

6 = . . . (2 ) 

O H V<6/ 

Gro= 5 * • * (3) 

& • ( A + ^W) 



However, it is the stability factor of the car 82 with which the peripheral velocity (this is hereafter called 
velocity of rear wheel) of the rear wheels 78 and 79 of a Uichi Hidan pair [ VRR / respectively / VRL and ] 
and rhoH mention the turn combination of a steering gearing change gear ratio and deltaH steering shaft 83 
later, and the wheel base of a car 82 and A mention 1 later. 

If center-valve-position deltaM of the steering shaft 83 changes according to secular change of wear of the 
steering gearing which does not illustrate when Toin adjustment of front wheels 64 and 65 is performed at 
the time of maintenance of a car 82 etc. so that clearly from this (3) type, a gap will occur between the actual 
rudder angles delta of the front wheels 64 and 65 which are revolution location deltam of the steering shaft 
83, and a steering wheel. Consequently, there is a possibility that it may become impossible to compute the 
target lateral acceleration GYO of a car 82 correctly, and it becomes difficult to perform revolution control 
good. And in this invention, since a cornering drag amendment means to mention later has amended an 
engine's 1 1 criteria driving torque based on turn combination deltaH of the steering shaft 83 in the case of 
slip control at the step of M4, there is a possibility that it may become impossible to also perform slip 
control good. Since it is such, it is necessary to carry out study amendment of the center-valve-position 
deltaM of the steering shaft 83 at the step of M3. 

As shown in Fig. 5 showing the procedure which carries out study amendment of the center- valve-position 
deltaM of this steering shaft 83, 76 judge whether Flag FC is set during revolution control by TCLH1. And 
since there is a possibility of changing suddenly when an engine's 1 1 output carries out study amendment of 
the center-valve-position deltaM of the steering shaft 83, and worsening a degree of comfort etc. when it is 
judged that a car 82 is revolution controlling by this step of HI, study amendment of center- valve-position 
deltaM of the steering shaft 83 is not performed. 

Since fault is not produced on the other hand even if it performs study amendment of center- valve-position 
deltaM of the steering shaft 83 when it is judged that a car 82 is not revolution controlling [ be / it ] by the 
step of HI, TCL76 is based on a detecting signal from the rear wheel rotation sensors 80 and 81, and 
computes the vehicle speed V for the revolution control which center- valve-position deltaM learns and 
mentions later in H2 by the aforementioned (1) formula. Next, after 76 compute difference (this is hereafter 
called velocity-of-rear- wheel difference) |VRL-VRR| of velocity of rear wheel VRL and VRR by TCLH3, 
By TCLH4, after criteria location deltaN of the steering shaft 83 has been detected by the steering shaft- 
basis location sensor 86, 76 [ whether study amendment of center-valve-position deltaM was performed, 
and ] That is, it judges whether the flag FHN in the condition that criteria location deltaN of the steering 
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shaft 83 was detected learned [ rudder angle center-valve-position ] is set. 

Immediately after ON actuation of the ignition key switch 75, the flag FHN learned [ rudder angle center- 
valve-position ] is not set, namely, since study of center- valve-position deltaM is the first time, it judges 
whether it is equal to steering shaft revolution location deltam (n-1) by which steering shaft revolution 
location deltam (n) computed in H5 this time was computed last time. Under the present circumstances, it is 
desirable to set up the revolution detection power of the steering shaft 83 by the steering angle sensor 84 for 
example, just over or below 5 times so that it may not be influenced by an operator's hand deflection etc. 
When steering shaft revolution location deltam (n) computed at this step of H5 this time judges that it is 
equal to steering shaft revolution location deltam (n-1) computed last time, it judges whether the vehicle 
speed V is larger than the threshold VA set up beforehand at H6. Since this actuation cannot detect velocity- 
of-rear-wheel difference |VRL-VRR| accompanying steering etc. unless a car 82 becomes a certain amount 
of high speed, it is required, and said threshold VA is suitably set up like per hour 10km by experiment etc. 
based on the transit property of a car 82 etc. 

And when it judges with the vehicle speed V being beyond the threshold VA at the step of H6, it judges 
whether by TCLH7, velocity-of-rear-wheel difference |VRL-VRR| set up 76 beforehand, for example, 
whether being smaller than the threshold VX like per hour 0.3km and a car 82 that is, are in a rectilinear- 
propagation condition. Here, a threshold VX is not set to per hour 0km for avoiding the peripheral velocity 
VRL and VRR of the rear wheels 78 and 79 of a right-and-left pair being different, and judging with a car 

82 not being in a rectilinear-propagation condition, although a car 82 is in a rectilinear-propagation 
condition when the pneumatic pressure of the tire of the rear wheels 78 and 79 on either side is not equal. 
In addition, since said velocity-of-rear-wheel difference |VRL-VRR| has the inclination which becomes 
large in proportion to the vehicle speed V when the pneumatic pressure of the tire of the rear wheels 78 and 
79 on either side is not equal, this threshold VX is map-ized as shown in Fig. 6 , and you may make it read a 
threshold VX from this map based on the vehicle speed V. 

If it judges that velocity-of-rear-wheel difference |VRL-VRR| is below the threshold VX at this step of H7, it 
will judge whether the steering shaft-basis location sensor 86 has detected criteria location deltaN of the 
steering shaft 83 in H8. And when the steering shaft-basis location sensor 86 has detected criteria location 
deltaN of the steering shaft 83, namely, it is judged at this step of H8 that a car 82 is in a rectilinear- 
propagation condition, the count of the first [ which was built in in TCL76 in H9 ] timer for study which is 
not illustrated is started. 

Next, when it judges whether the rectilinear-propagation condition of whether 0.5 seconds have passed since 
count initiation of this first timer for study and a car 82 continued 76 for 0.5 seconds and 0.5 seconds have 
not passed since count initiation of this first timer for study in TCLH10, it judges whether the vehicle speed 
V is larger than said threshold VA at HI 1 . When the vehicle speed V judges that it is larger than a threshold 
VA at this step of HI 1, it judges whether velocity-of-rear-wheel difference |VRL-VRR| is below the 
threshold VB like per hour 0.1km in HI 2. If velocity-of-rear-wheel difference |VRL-VRR| is said below 
threshold VB, i.e., it judges that a car 82 is in a rectilinear-propagation condition at this step of HI 2, the 
count of the second [ which was built in in TCL76 in HI 3 ] timer for study which is not illustrated will be 
started. 

And when it judges whether the rectilinear-propagation condition of whether 5 seconds have passed since 
count initiation of this second timer for study in H14 and a car 82 continued for 5 seconds and 5 seconds 
have not passed since count initiation of the second timer for study, it returns to said step of H2, and 
actuation from this step of H2 to the step of H14 is repeated. 

It is judged that the steering shaft-basis location sensor 86 has detected criteria location deltaN of the 
steering shaft 83 at the step of H8 in the middle of this repetitive actuation. Started the count of said first 
timer for study at the step of H9, and 0.5 seconds have passed since count initiation of this first timer for 
study in H10. namely, when it is judged that the rectilinear-propagation condition of a car 8 continued for 
0.5 seconds It judges whether the flag FHN in the condition that criteria location deltaN of the steering shaft 

83 was detected in HI 5 learned [ rudder angle center- valve-position ] is set, and the flag FH in the condition 
that criteria location deltaN of the steering shaft 83 is not further detected in H16 learned [ rudder angle 
center-valve-position ] is set. Moreover, also when it is judged that 5 seconds have passed since count 
initiation of the second timer for study at said step of HI 4, it shifts to this step of HI 6. 

Since the flag FH in the condition that criteria location deltaN of the steering shaft 83 is not detected yet 
learned [ rudder angle center-valve-position ] is not set in the above actuation The flag FH in the condition 
that criteria location deltaN of the steering shaft 83 is not detected at this step of HI 6 learned [ rudder angle 
center- valve-position ] is not set. Namely, it is judged that study of center-valve-position deltaM in the 
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condition that criteria location deltaN of the steering shaft 83 was detected is the first time. It considers in 
HI 7 that current steering shaft revolution location deltam (n) is center- valve-position delta[ of the new 
steering shaft 83 ] M (n), and while reading this into the memory in TCL76, the flag FH in the condition that 
criteria location deltaN of the steering shaft 83 is not detected learned [ rudder angle center-valve-position ] 
is set. 

Thus, after setting up new center- valve-position deltaM (n) of the steering shaft 83, while computing turn 
combination deltaH of the steering shaft 83 on the basis of center-valve-position deltaM of this steering 
shaft 83, the count of the timer for study is cleared in HI 8, and rudder angle center-valve-position study is 
performed again. 

In addition, the case where it is judged that it is not equal to steering shaft revolution location deltam (n-1) 
by which steering shaft revolution location deltam (n) computed at said step of H5 this time was computed 
last time, When it is judged that there is no dependability in velocity-of-rear- wheel difference | VRL-VRR| 
which the vehicle speed V is not beyond the threshold VA, i.e., is computed at the step of H12 in the step of 
HI 1, Or when velocity-of-rear- wheel difference |VRL-VRR| judges that it is larger than a threshold VB at 
the step of HI 2, since a car 82 all is not in a rectilinear-propagation condition, it shifts to said step of HI 8. 
Moreover, if it judges that the steering shaft-basis location sensor 86 has detected criteria location deltaN of 
the steering shaft 83 neither at the case where velocity-of-rear-wheel difference |VRL-VRR| judges that it is 
larger than a threshold VX at said step of H7, nor the step of H8 Although the count of said first timer for 
study is cleared in HI 9 and it shifts to said step of HI 1, since it cannot judge that a car 82 is in a rectilinear- 
propagation condition also when it is judged at said step of H6 that the vehicle speed V is below the 
threshold VA, it shifts to this step of H 1 1 . 

On the other hand, the flag FHN in the condition that criteria location deltaN of the steering shaft 83 was 
detected at said step of H4 learned [ rudder angle center- valve-position ] is set, namely, when it is judged 
that study of center- valve-position deltaM is after a two-times eye, it judges whether the steering shaft-basis 
location sensor 86 has detected criteria location deltaN of the steering shaft 83 in H20. And when it is 
judged that the steering shaft-basis location sensor 86 has detected criteria location deltaN of the steering 
shaft 83 at this step of H20, it judges whether the vehicle speed V is larger than the threshold VA set up 
beforehand at H21. 

When it is judged at this step of H21 that the vehicle speed V is beyond the threshold VA, it judges whether 
whether velocity-of-rear-wheel difference |VRL-VRR|'s being smaller than said threshold VX at TCL 
76H22 and a car 82 that is, are in a rectilinear-propagation condition. And if velocity-of-rear-wheel 
difference |VRL-VRR| judges that it is smaller than a threshold VX at this step of H22, steering shaft 
revolution location deltam (n) computed in H23 this time will judge whether it is equal to steering shaft 
revolution location deltam (n-1) computed last time. If steering shaft revolution location deltam (n) 
computed at this step of H23 this time judges that it is equal to steering shaft revolution location deltam (n- 
1) computed last time, the count of said first timer for study will be started in H24. 

Next, when it judges whether the rectilinear-propagation condition of whether 0.5 seconds have passed since 
count initiation of this first timer for study and a car 82 continued 76 for 0.5 seconds by TCLH25 and 0.5 
seconds have not passed since count initiation of the first timer for study, the step of return, said H2-H4, and 
H20-H25 is repeated to said step of H2. On the contrary, when it is judged that 0.5 seconds have passed 
since count initiation of the first timer for study at this step of H25, it shifts to said step of H16. 
In addition, the case where it is judged that the steering shaft-basis location sensor 86 has not detected 
criteria location deltaN of the steering shaft 83 at said step of H20, When it is judged that there is no 
dependability in velocity-of-rear-wheel difference |VRL-VRR| which the vehicle speed V is not beyond the 
threshold VA, i.e., is computed at the step of H22 in the step of H21, Or the case where velocity-of-rear- 
wheel difference |VRL-VRR| judges that it is larger than a threshold VX at the step of H22, When steering 
shaft revolution location deltam (n) computed at the step of H23 this time judges that it is not equal to 
steering shaft revolution location deltam (n-1) computed last time, each shifts to said step of HI 8. 
The flag FH learned [ rudder angle center- valve-position ] is set at said step of HI 6, that is, when it is 
judged that study of center- valve-position deltaM is after a two-times eye, by TCLH26, current steering 
shaft revolution location deltam (n) of 76 is equal to center- valve-position deltaM (n-1) of the last steering 
shaft 83, namely, it judges whether it is deltam(n) =deltaM (n-1). And if current steering shaft revolution 
location deltam (n) judges with it being equal to center- valve-position deltaM (n-1) of the last steering shaft 
83, it will shift to the step of HI 8 as it is, and the next rudder angle center- valve-position study will be 
performed. 

When current steering shaft revolution location deltam (n) became [ the play of a steering system etc. ] a 
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cause at said step of H26 and it is judged that it is not equal to center-valve-position deltaM (n-1) of the last 
steering shaft 83, In this example, current steering shaft revolution location deltam (n) is not judged to be 
center- valve-position delta[ of the steering shaft 83 new as it is ] M (n). When the absolute value of these 
differences is different more than amount of amendment limits deltadelta set up beforehand He sets to 
center- valve-position delta[ of the new steering shaft 83 ] M (n) what subtracted or added this amount of 
amendment limits deltadelta to the last steering shaft revolution location deltam (n-1), and is trying to read 
this into the memory in TCL76. 

That is, it judges whether the value of 76 which subtracted center- valve-position deltaM (n-1) of the last 
steering shaft 83 from current steering shaft revolution location deltam (n) is smaller than negative amount 
of amendment limits-deltadelta set up beforehand at TCLH27. and when the value subtracted at this step of 
H27 judges that it is smaller than negative amount of amendment limits-deltadelta center- valve-position 
delta[ of the steering shaft 83 new at H28 ] M (n) is changed with delta[ from center-valve-position deltaM 
(n-1) of the last steering shaft 83, and negative amount of amendment limits-deltadelta ] M(n) =deltaM(n-l)- 
deltadelta, and it is considered so that the amount of study amendments per time may not become large to a 
negative side unconditionally. 

Thereby, even if an unusual detecting signal is outputted by a certain cause from the steering angle sensor 
84, center- valve-position deltaM of the steering shaft 83 cannot change rapidly, but can perform quickly this 
correspondence that receives unusually. 

On the other hand, when the value subtracted at the step of H27 judges that it is larger than negative amount 
of amendment limits-deltadelta, it judges whether the value which subtracted center- valve-position deltaM 
(n-1) of the last steering shaft 83 from current steering shaft revolution location deltam (n) in H29 is larger 
than forward amendment limiting value deltadelta. and when the value subtracted at this step of H29 judges 
that it is larger than forward amount of amendment limits deltadelta Center- valve-position delta[ of the 
steering shaft 83 new at H30 ] M (n) is changed with delta[ from center-valve-position deltaM (n-1) of the 
last steering shaft 83, and forward amount of amendment limits deltadelta ] M(n) =deltaM(n-l)+deltadelta, 
and it considers so that the amount of study amendments per time may not become large to a forward side 
unconditionally. 

Thereby, even if an unusual detecting signal is outputted by a certain cause from the steering angle sensor 
84, center- valve-position deltaM of the steering shaft 83 cannot change rapidly, but can perform quickly this 
correspondence that receives unusually. 

However, when the value subtracted at the step of H29 judges that it is larger than forward amendment 
limiting value deltadelta, current steering shaft revolution location deltam (n) is read as it is as center-valve- 
position delta[ of the new steering shaft 83 ] M (n) in H3 1 . 

Thus, when carrying out study amendment of the center-valve-position deltaM of the steering shaft 83 in 
this example, The approach of using only velocity-of-rear- wheel difference |VRL-VRR|, and also using the 
detecting signal from the steering shaft-basis location sensor 86 collectively is adopted. When study 
amendment of the center-valve-position deltaM of the steering shaft 83 can be carried out while it is 
comparatively early after a car 82 departs, Even if the steering shaft-basis location sensor 86 breaks down by 
a certain cause, study amendment of the center-valve-position deltaM of the steering shaft 83 can be carried 
out only by velocity-of-rear-wheel difference |VRL-VRR|, and it excels in safety. 

Therefore, when front wheels 64 and 65 are changed into a revolution condition and the car 82 under stop 
departs, as it is shown in Fig. 7 showing an example of the change condition of center-valve-position deltaM 
of the steering shaft 83 at this time Although the amount of amendments from initial value deltam (o) of the 
steering shaft revolution location in the step of Ml mentioned above will become very big when the learning 
control of center-valve-position deltaM of the steering shaft 83 is the first time Center-valve-position deltaM 
of the steering shaft 83 after a two-times eye will be in the condition of having been stopped, by actuation in 
thestepofH17andH19. 

Thus, after carrying out study amendment of the center- valve-position deltaM of the steering shaft 83, target 
driving torque TOS in the case of performing slip control which regulates an engine's 1 1 driving torque 
based on the detecting signal from the front-wheel rotation sensor 66 and the detecting signal from the rear 
wheel rotation sensors 80 and 81 is calculated. 

By the way, since it can consider that coefficient of friction of a tire and a road surface is equivalent to the 
rate of change (this is hereafter called order acceleration) GX of the vehicle speed V which joins a car 82 In 
this example, the order [ this ] acceleration GX is computed based on the detecting signal from the rear 
wheel rotation sensors 80 and 81 . Criteria driving torque TB of the engine 1 1 corresponding to the 
maximum of the order [ this ] acceleration GX It amends based on the deflection (this is hereafter called the 
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amount of slips) s of the front wheel speed VF detected from the front-wheel rotation sensor 66, and the 
target front wheel speed VFO corresponding to said vehicle speed V, and is calculation ****** about target 
driving torque TOS. 

Although TCL76 computes the vehicle speed VS for slip control based on the detecting signal from the rear 
wheel rotation sensors 80 and 81 first as shown in Fig. 8 showing the operation block for computing this 
engine's 1 1 target driving torque TOS In this example, the value of the smaller one of the two velocity of 
rear wheel VRL and VRR is chosen as the first vehicle speed VS for slip control in the low vehicle speed 
selection section 101 . The value of the bigger one of the two velocity of rear wheel VRL and VRR is chosen 
as the second vehicle speed VS for slip control in the high vehicle speed selection section 102, and it 
chooses further whether which output of the two selection sections 101,102 is incorporated by the transfer 
switch 1 03 on it. 

In addition, the first vehicle speed VS chosen in the low vehicle speed selection section 101 in this example 
**** kV of weighting corresponding to the vehicle speed V computed by the value VL of the smaller one of 
the two velocity of rear wheel VRL and VRR by the aforementioned (1) formula is ******(ed) in the 
multiplication section 104. It is asking by adding what carried out the multiplication of the (1-KV) in the 
multiplication section 105 to the value VH of the larger one of this and the two velocity of rear wheel VRL 
and VRR. 

Flag FS among the condition, i.e., slip control, that an engine's 1 1 driving torque is actually reduced by slip 
control namely, in the state of a set The value of the smaller one of the two velocity of rear wheel VRL and 
VRR is chosen as the vehicle speed VS by the transfer switch 103. Flag FS chooses the value of the bigger 
one of the two velocity of rear wheel VRL and VRR as the vehicle speed VS in the state of reset among the 
condition, i.e., slip control, that an engine's 1 1 driving torque is not reduced even if the operator wishes slip 
control. 

This is for also making difficult the shift in this case of being reverse at the same time it makes it hard to 
shift to the condition that an engine's 1 1 driving torque is reduced, from the condition that an engine's 1 1 
driving torque is not reduced. For example, when the value of the smaller one of the two velocity of rear 
wheel VRL and VRR under revolution of a car 82 is chosen as the vehicle speed VS, In spite of having not 
generated the slip for front wheels 64 and 65, in order to avoid fault it will judge that the slip is generated 
and an engine's 1 1 driving torque will be reduced, When an engine's 1 1 driving torque is once reduced in 
consideration of the transit safety of a car 82, it is because it considered so that this condition might be 
continued. 

Moreover, when computing the vehicle speed VS in the low vehicle speed selection section 101, the 
multiplication of the **** kV of weighting is carried out to the value VL of the smaller one of the two 
velocity of rear wheel VRL and VRR in the multiplication section 104. Adding what carried out the 
multiplication of the (1-KV) in the multiplication section 105 to the value VH of the larger one of this and 
the two velocity of rear wheel VRL and VRR For example, in case it runs the small revolution way of the 
radius of curvature like the right and left chip box in a crossing etc. a front wheel ~ 64 — 65 — peripheral 
velocity — the average — two — a ** — velocity of rear wheel — VRL — VRR — inside — being small — the 
direction - a value — VL -- large — being different -- now — obtaining -- a result - feedback — depending - 
driving torque — amendment — an amount — being large — elapsing — a car — 82 — acceleration — a sex — 
spoiling — having — fear — it is — a sake — it is . 

In addition, he is trying to read from the **** map which shows **** kV of said weighting in Fig. 9 based 
on the vehicle speed V of the aforementioned (1) formula which is the average of the peripheral velocity of 
rear wheels 78 and 79 in this example. 

Thus, although the order acceleration GX is computed based on the vehicle speed VS for slip control 
computed, the current car 82 order acceleration GX (n) is computed like a bottom type in the derivation 
section 106 from the vehicle speed VS (n) computed first this time and the vehicle speed VS (n-1) computed 
1 time ago. 

r = VsCn) — VsCo-l) 

Vjrxcn) 3. 6 • A t • g 

However, 15 mses and g whose deltat is the sampling period of this control are gravitational acceleration. 
And when the acceleration GX (n) before and after computing is set to 0.6g or more, the order acceleration 
GX (n) is clipped in 0.6g in the clip section 107 so that the maximum of the order [ this ] acceleration GX 
(n) may not exceed 0.6g in consideration of the safety to an operation mistake etc. Furthermore, the 
acceleration GXF before and after correction is computed by performing filtering for noise rejection in the 
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filter section 108. 

This filtering from the ability of the car 82 order acceleration GX (n) to consider that it is equivalent to 
coefficient of friction of a tire and a road surface Even when it becomes that it is likely to separate from 
target slip ratio SO to which the maximum of the car 82 order acceleration GX (n) changed, and slip ratio S 
of a tire corresponded with the maximum of coefficient of friction of a tire and a road surface, or its near It 
is for correcting the order acceleration GX (n), and is specifically done as follows so that a value smaller 
than this may be made to maintain slip ratio S of a tire in the maximum of coefficient of friction of a tire and 
a road surface, corresponding target slip ratio SO, or its near. 

This acceleration GXF before and after correction when a car 82 is continuing accelerating when it is more 
than the last order [ correction ] acceleration GXF (n-1) to which filtering of this time order acceleration GX 

, v A . . . , x G X F ( n ) = 9cn * 2{Gx<n)"~GxF(n-l)} 

(n) was earned out that is, (n) £00 ' 

It carries out and delay processing performs noise rejection, and the acceleration GXF before and after 
correction (n) is made to follow the early order acceleration GX (n) comparatively, and it goes. 
When this time order acceleration GX (n) is under the last order [ correction ] acceleration GXF (n-1) that is, 
while the car 82 is seldom accelerating, the following processings are performed to every sampling period 
delta[ of the main timer ] t. 

During slip control, Flag FS is not set, that is, since it was while the car 82 slowed down, the fall of the 
acceleration GXF before and after correction (n) was controlled as GXF(n) =GXF(n-l)-0.002, and in the 
condition of not reducing the driving torque of the engine 1 1 by slip control, the responsibility over the 
acceleration demand of the car 82 by the operator is secured. 

Moreover, in the condition of reducing an engine's 1 1 driving torque by slip control, since a car 82 is under 
moderation and there is no problem in safety also when the slip forward [ 64 and 65 ], i.e., front wheels, is 
generated somewhat, the fall of the acceleration GXF before and after correction was controlled as GXF(n) 
=GXF(n-l)-0.002, and the amount s of slips has secured the responsibility over the acceleration demand of 
the car 82 by the operator. 

Furthermore, in the condition of reducing an engine's 1 1 driving torque by slip control, the amount s of slips 
of front wheels 64 and 65 holds the maximum of the acceleration GXF before and after correction, while 
negative [ 82 ], i.e., a car, is slowing down, and the responsibility over the acceleration demand of the car 82 
by the operator is secured. 

Similarly, in the shift up of the hydraulic automatic transmission 13 by hydraulic control 16, the maximum 
of the acceleration GXF before and after correction is held on the need of securing the feeling of 
acceleration to an operator, in the condition of reducing the driving torque of the engine 1 1 by slip control. 
And although the acceleration GXF before and after correction by which noise rejection was carried out in 
the filter section 1 08 carries out the torque conversion of this in the torque conversion section 1 09 The value 
computed in this torque conversion section 109 After clipping this or more in zero in order to prevent an 
operation mistake in the clip section 110 since it should become a forward value with a natural thing, The 
rolling resistance TR computed in the rolling resistance calculation section 1 1 1 is added by the adder unit 
112. Furthermore, the cornering drag amendment torque TC computed based on the detecting signal from 
the steering angle sensor 84 in the amount calculation section 1 1 3 of cornering drag amendments of this 
invention is added by the adder unit 1 14, and criteria driving torque TB shown in a bottom type (4) is 
computed. 

TB=GFO-Wb-r+TR+TC ... (4) 

Here, Wb is a body weight and r is the effective radius of front wheels 64 and 65. 

Although said rolling resistance TR is computable as a function of the vehicle speed V, in this example, it is 
asking from the **** map shown in Fig. 10. In this case, although he is trying to choose either based on the 
detecting signal from the inclination sensor which the object for climb ways shown with the object for flat 
ways shown as a continuous line among drawing and a two-dot chain line was written in the map, and was 
built into the car 82 and which is not illustrated since a flat way differs in rolling resistance TR from a climb 
way, it is also possible to set up rolling resistance TR still more finely including a downward slope etc. 
Moreover, in this invention, said cornering drag amendment torque TC is searched for from the **** map 
shown in Fig. 1 1 , and since an actual run state and an engine's 1 1 approximated criteria torque TB can be set 
up and criteria driving torque TB of the engine 1 1 immediately after revolution is larger by this, the 
acceleration feeling of the car 82 after escaping from a revolution way improves. 

In addition, by this example, fault from which the value which subtracted last amendment torque TP ID later 
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mentioned from this criteria driving torque TB in the subtraction section 116 becomes negative is prevented 
by setting up a lower limit in the adjustable clip section 1 15 to criteria driving torque TB computed by the 
aforementioned (4) formula. As shown in the **** map shown in Fig. 12, he is trying to reduce gradually 
the lower limit of this criteria driving torque TB according to the elapsed time from the initiation point in 
time of slip control. 

On the other hand, TCL76 computes an engine's 1 1 target driving torque TOS by computing the actual front 
wheel speed VF based on the detecting signal from the front-wheel rotation sensor 66, and performing 
feedback control of said criteria driving torque TB using the amount s of slips which is deflection with the 
target front wheel speed VFS for amendment torque calculation set up based on the target front wheel speed 
VFO set up based on this front wheel speed VF and the vehicle speed VS for slip control as stated also in 
advance. 

by the way, in order to use effectively the driving torque generated in an engine 11 at the time of 
acceleration of a car 82 As the continuous line in the 13th Fig. shows, slip ratio S of the tire of the front 
wheels 64 and 65 under transit While it adjusts so that the maximum of coefficient of friction of this tire and 
road surface, corresponding target slip ratio SO, or its near may make a value smaller than this, and avoiding 
the loss of energy, it is desirable to make it not spoil the controllability ability or the acceleration engine 
performance of a car 82. 

It is desirable it to be known here for that target slip ratio SO will sway in about 0.1 to 0.25 range according 
to the situation of a road surface, therefore to make the front wheels 64 and 65 which are driving wheels 
generate about 10% of the amount s of slips to a road surface during transit of a car 82. **** of a more than 
is taken into consideration and the target front wheel speed VFO is set up as a bottom type in the 
multiplication section 117. 

VFO=l.landV And TCL76 reads the amount VK of slip amendments corresponding to the acceleration 
GXF before and after correction mentioned above from the **** map shown in Fig. 14 in the acceleration 
amendment section 118, and adds this to the target front wheel speed VFO for criteria torque calculation by 
the adder unit 119. Although this amount VK of slip amendments is giving an inclination which increases 
gradually as the value of the acceleration GXF before and after correction becomes large, it is creating this 
map based on a driving test etc. in this example. 

Thereby, the target front wheel speed VFS for amendment torque calculation increases, and it is set up so 
that slip ratio S at the time of acceleration may become a value smaller than this in target slip ratio SO 
shown as the continuous line in the 13th Fig., or its near. 

On the other hand, as the alternate long and short dash line in the 13th Fig. shows, a thing fairly smaller than 
target slip ratio SO of the tire used as the maximum of coefficient of friction of the tire and road surface 
under rectilinear propagation understands the relation between coefficient of friction of the tire and road 
surface under revolution, and slip ratio S of this tire for the slip ratio of the tire used as the maximum of 
coefficient of friction of the tire and road surface under revolution. Therefore, it is desirable for a car 82 to 
set up the target front wheel speed VFO smaller than the time of rectilinear propagation so that this car 82 
can circle smoothly during revolution. 

Then, the amount VKC of slip amendments corresponding to said target lateral acceleration GYO is read 
from the **** map shown as the continuous line of Fig. 15 by the revolution amendment section 120, and 
this is subtracted from the target front wheel speed VFO for criteria torque calculation in the subtraction 
section 121 . However, since there is no dependability of turn combination deltaH of the steering shaft 83 
until study of center- valve-position deltaM of the first steering shaft 83 performed after ON actuation of the 
ignition key switch 75 is performed, said amount VKC of slip amendments is read from the **** map 
shown with the broken line of Fig. 15 based on the lateral acceleration GY which actually acts on a car 82 
with the peripheral velocity VRL and VRR of rear wheels 78 and 79. 

By the way, said target lateral acceleration GYO computes the rudder angle delta by the aforementioned (2) 
formula based on the detecting signal from the steering angle sensor 84, and it is carrying out study 
amendment of the center-valve-position deltaM of the steering shaft 83 while asking by the aforementioned 
(3) formula using this rudder angle delta. 

Therefore, if abnormalities occur in the steering angle sensor 84 or the steering shaft-basis location sensor 
86, it is possible to become the value which the target lateral acceleration GYO completely mistook. So, 
when abnormalities occur in steering angle sensor 82 grade, the actual lateral acceleration GY generated on 
a car 82 using velocity-of-rear-wheel difference |VRL-VRR| is computed, and this is used instead of the 
target lateral acceleration GYO. 

This actual lateral acceleration GY is computed like a bottom type (5) by the lateral acceleration operation 
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part 1 22 incorporated in TCL76 from velocity-of-rear- wheel difference | VRL-VRR| and the vehicle speed 
V, and, specifically, the correction lateral acceleration GYF which carried out noise rejection processing of 
this in the filter section 123 is used. 

G Y_ 3. 6 2 • b • g 

However, b is the tread of rear wheels 78 and 79, and is performing low-pass processing in said filter section 
1 23 by the digital operation which shows this correction lateral acceleration GYF (n) in a bottom type from 
the lateral acceleration GY (n) computed this time and the correction lateral acceleration GYF (n-1) 
computed last time. 

G Y F < n ) — Z { Gy(n) — GYFCn-l)} 

It is detectable by TCL76 whether abnormalities occurred in said steering angle sensor 84 or the steering 
shaft-basis location sensor 86 with the open-circuit detector shown in Fig. 16. That is, while carrying out 
pull-up of the output of the steering angle sensor 84 and the steering shaft-basis location sensor 86 by 
Resistance R, it grounds by Capacitor C, and while inputting the output into 76ATCL0 terminal as it is and 
presenting various control with it, it is made to input into Al terminal through a comparator 88. If the 
default value of 4.5 volts is impressed to the negative terminal of this comparator 88 as reference voltage 
and the steering angle sensor 84 is disconnected, a comparator 88 serves as [ the input voltage of AO 
terminal ] ON exceeding default value, and the input voltage of Al terminal will continue and it will be set 
to high level H. Then, if the input voltage of Al terminal is fixed time amount H, for example, the high level 
during 2 seconds, the program of TCL76 is set up so that it may be judged as an open circuit and the 
abnormal occurrence of these steering angle sensor 84 or the steering shaft-basis location sensor 86 may be 
detected. 

Although the example mentioned above detected the abnormalities of steering angle sensor 84 grade by 
hardware, naturally it is also possible to detect the abnormality by software. 

For example, when TCL76 judges the abnormalities by the open-circuit detection first shown in said Fig. 16 
by Wl as shown in Fig. 17 showing an example of the detection procedure of this abnormality, and it is 
judged that it is not unusual, it judges whether abnormalities are in the front- wheel rotation sensor 66 and 
the rear wheel rotation sensors 80 and 81 in W2. More than one revolution of the steering shaft 83 in W3, 
for example, it judges whether it steered 400 degrees or more in the same direction., when it is judged at this 
step of W2 that there are no abnormalities in each rotation sensors 66, 80, and 81 When it is judged that the 
steering shaft 83 steered 400 degrees or more in the same direction at the step of this W3, it judges whether 
there was any signal which tells criteria location deltaN of the steering shaft 83 from the steering shaft-basis 
location sensor 86 in W4. 

And if the steering shaft-basis location sensor 86 is normal when it is judged that there is no signal which 
tells criteria location deltaN of the steering shaft 83 at this step of W4, once [ at least ], there must be a 
signal which tells criteria location deltaN of the steering shaft 83, will judge that the steering angle sensor 84 
is unusual in W4, and will set the flag FW in an abnormal occurrence. 

When it is judged that the steering shaft 83 is not steered 400 degrees or more in the same direction at the 
step of said W3, or when it is judged that there was a signal which tells criteria location deltaN of the 
steering shaft 83 at the step of W4 from the steering shaft-basis location sensor 86 It judges whether at least 
one of whether study of steering shaft center- valve-position deltaM can be managed with W6 and the two 
flags FHN and FH learned [ rudder angle center-valve-position ] is set. 

and when it is judged that study of center- valve-position deltaM of the steering shaft 83 can be managed 
with this step of W6 Velocity-of-rear- wheel difference |VRL-VRR| exceeds per hour 1.5km in W7. The 
vehicle speed V is between per hour 20km and per hour 60km in W8. and when the absolute value of turn 
combination deltaH of the steering shaft 83 at this time was less than 10 degrees, i.e., it is judged in W9 that 
a car 82 is circling at a certain amount of rate If the steering angle sensor 84 is functioning normally, since 
the absolute value of said turn combination deltaH should become 10 degrees or more, it will be judged in 
W10 that the steering angle sensor 84 is unusual. 

In addition, since said amount VKC of slip amendments corresponding to the target lateral acceleration 
GYO can consider the increase of the end of an operator's steering handle 85, this target lateral acceleration 
GYO has set it up in the small field more smallish than the amount VKC of slip amendments corresponding 
to the correction lateral acceleration GYF. Moreover, in the small field, it is desirable to secure the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgiejje 6/1/2006 



JP,2518448,B [DETAILED DESCRIPTION] 



Page 14 of 26 



acceleration nature of a car 82, and the vehicle speed V is computing the amount VKF of correction slip 
amendments conversely by this vehicle speed's V reading from the map which shows the correction factor 
corresponding to the vehicle speed V in Fig. 1 8 to the amount VKC of slip amendments read from Fig. 1 5 
since it is necessary to take into consideration the ease of carrying out of revolution above a certain amount 
of rate, and carrying out multiplication. 

Good turnability is secured, although the target front wheel speed VFO for amendment torque calculation 
decreases, slip ratio S at the time of revolution becomes smaller than target slip ratio SO at the time of 
rectilinear propagation by this and the acceleration engine performance of a car 82 falls a little. 
As shown in Fig. 1 9 showing the selection procedure of these targets lateral acceleration GYO and the 
actual lateral acceleration GY, it judges whether by TCLT1, 76 adopt the correction lateral acceleration 
GYF from said filter section 123 as lateral acceleration for computing the amount VKC of slip amendments, 
and Flag FS is set during slip control T2. 

If it judges that Flag FS is set during slip control at this step of T2, said correction lateral acceleration GYF 
will be adopted as it is. This is because there is a possibility that the amount VKC of slip amendments may 
change a lot, and the behavior of a car 82 may be confused, when the lateral acceleration used as the criteria 
which determine the amount VKC of slip amendments during slip control is changed from the correction 
lateral acceleration GYF to the target lateral acceleration GYO. 

If it judges that the flag F3 is not set during slip control at said step of T2, it will judge whether either of the 
two flags FHN and FH learned [ rudder angle center-valve-position ] is set in T3. Here, when it is judged 
that two flags FHN and FH learned [ rudder angle center- valve-position ] are set by neither, said correction 
lateral acceleration GYF is adopted as it is too. Moreover,, if it judges that either of the two flags FHN and 
FH learned [ rudder angle center- valve-position ] is set at the step of this T3, said target lateral acceleration 
GYO will be adopted as lateral acceleration for computing the amount VKC of slip amendments in T four. 
The target front wheel speed VFS for amendment torque calculation becomes as a bottom type the above 
result. 

VFS=VFO+VK-VKF Next, the amount s of slips which is the deflection of the real front wheel speed VF 
obtained from the detecting signal of the front-wheel rotation sensor 66 by filtering aiming at noise rejection 
etc. and said target front wheel speed VFS for amendment torque calculation is computed in the subtraction 
section 124. And when this amount s of slips is -2.5km or less below the negative set point, for example, per 
hour, -2.5km is clipped in the clip section 125 as an amount s of slips per hour, proportionality amendment 
later mentioned to the amount s of slips after this clip processing is performed, and he prevents overdamping 
in this proportionality amendment, and is trying for hunting of an output not to occur. 
Moreover, last amendment torque TP ID is computed by performing integral amendment using integration 
constant deltaTi later mentioned to the amount s of slips before this clip processing, and performing 
differential correction further. 

As said proportionality amendment, the amount s of slips was multiplied by the proportionality coefficient 
KP in the multiplication section 126, the fundamental amount of amendments was calculated, the 
multiplication of the correction factor rhoKP further set up beforehand by change-gear-ratio rhom of the 
hydraulic automatic transmission 13 in the multiplication section 127 was carried out, and the 
proportionality amendment torque TP has been acquired. In addition, he is trying to read a proportionality 
coefficient KP from the map shown in Fig. 20 according to the amount s of slips after clip processing. 
Moreover, in order to realize amendment corresponding to a loose change of the amount s of slips as said 
integral amendment, the amount of amendments fundamental in the integration operator section 128 was 
computed, the multiplication of the correction factor rhoKI beforehand set up based on change-gear-ratio 
rhom of the hydraulic automatic transmission 13 to this amount of amendments in the multiplication section 
129 was carried out, and the integral amendment torque TI has been acquired. In this case, this example is 
integrated with fixed minute integral amendment torque deltaTi, for every sampling period of 15 mses, 
when the amount s of slips is forward, said minute integral amendment torque deltaTi is added, and when 
the amount s of slips is negative conversely, minute integral amendment torque deltaTi is subtracted. 
However, the **** lower limit TIL shown in the adjustable map of Fig. 21 according to the vehicle speed V 
is set to this integral amendment torque TI. At the time of start on an ascent hill, use the big integral 
amendment torque TI especially by this clip processing at the time of start of a car 82, and an engine's 1 1 
driving force is secured. Since the stability of control is lacked when amendment is too large conversely, 
after the vehicle speed V rises after start of a car 82, he is trying for the integral amendment torque TI to 
become small. Moreover, in order to raise the convergency of control, a upper limit, for example, Okgm, is 
set as the integral amendment torque TI, and as the integral amendment torque TI is shown in Fig. 22 by this 
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clip processing, it changes. 

Thus, the proportionality amendment torque TP and the integral amendment torque TI which were 
computed are added by the adder unit 130, and the proportional integral amendment torque TPI is computed. 

In addition, he is trying to read said correction factor rhoKP and rhoKI from the **** map shown in Fig. 23 
which related with change-gear-ratio rhom of the hydraulic automatic transmission 13, and was set up 
beforehand. 

Moreover, in this example, the rate of change GS of the amount s of slips is computed in the derivation 
section 131, and the fundamental amount of amendments to a rapid change of the amount s of slips is 
computed by multiplying this by the differential coefficient KD in the multiplication section 132. And clip 
processing was performed in the clip section 133, and the differential correction torque TD has been 
acquired so that a limit with a upper limit and a lower limit may be prepared in the value acquired by this, 
respectively and the differential correction torque TD may not serve as an extremely big value. The wheel 
speed VF, VRL, and VRR under transit of a car 82 this clip section 133 according to a road surface 
situation, the run state of a car 82, etc. Since there is a possibility that may be in a slip or a lock condition 
momentarily, the rate of change GS of the amount s of slips may serve as a forward or negative, extremely 
big value in such a case, control may emit, and responsibility may fall For example, it is for clipping a upper 
limit in 55kgm(s), while clipping a lower limit in -55kgm, and making it the differential correction torque 
TD not serve as an extremely big value. 

Target driving torque TOS for slip control shown in a bottom type (6) is computed by adding these 
proportional integral amendment torque TPI and the differential correction torque TD by the adder unit 134 
the appropriate back, subtracting the last amendment torque TPID acquired by this from the above- 
mentioned criteria driving torque TB in the subtraction section 116, and carrying out the multiplication of 
the inverse number of the overall gear ratio between an engine 1 1 and the axles 89 and 90 of front wheels 64 
and 65 in the multiplication section 135 further. 

T os = ■ Tb " Tpjd • - • (6) 

p * • p a • P t 

However, rhod is a differential gear reduction gear ratio, rhoT is a torque-converter ratio, and in case the 
hydraulic automatic transmission 1 3 performs gear change actuation of up shifting, change-gear-ratio rhom 
by the side of a high-speed stage is outputted after the gear change termination, that is, in gear change 
actuation of the up shifting of the hydraulic automatic transmission 13 Since target driving torque TOS 
increases and the engine 1 1 has been played during gear change so that clearly also from the above- 
mentioned (6) formula if change-gear-ratio rhom by the side of a high-speed stage is adopted at the output 
time of a gear change signal, After outputting the signal of gear change initiation, gear change actuation is 
completed, for example, 1 .5 seconds after change- gear-ratio rhom by the side of the constant-speed stage 
which can make target driving torque TOS smaller is held and outputting the signal of gear change initiation 
for 1 .5 seconds, change-gear-ratio rhom by the side of a high-speed stage is adopted. Since it is the same, in 
gear change actuation of the down shifting of the hydraulic automatic transmission 13, change-gear-ratio 
rhom by the side of a constant-speed stage is immediately adopted at the output time of a gear change signal. 

Since it should become a forward value with target driving-torque TOS computed by the aforementioned (6) 
formula being natural, target driving-torque TOS clips or more in zero in order to prevent an operation 
mistake in the clip section 136, and the information about this target driving-torque TOS is outputted to 
ECU 15 according to judgment processing in initiation / termination judging section 137 forjudging 
initiation or termination of slip control. 

Initiation / termination judging section 137 judges it as initiation of slip control, when all the conditions 
shown in following (a) - (e) are satisfied. A transfer switch 103 is operated so that the output from the low 
vehicle speed selection section 101 may be chosen as the vehicle speed VS for slip control, while setting 
Flag FS during slip control. The information about target driving torque TOS is outputted to ECU 15, and 
this processing is continued until it judges termination of slip control and Flag FS is reset during slip 
control. 

(a) The operator operated the manual switch which is not illustrated and wishes slip control. 

(b) The driving torque Td which the operator is demanding is the minimum more than driving torque 
required for making it run a car 82, for example, 4 kgms. 

In addition, in this example, it has read from the **** map which shows this demand driving torque Td in 
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Fig. 24 beforehand set up based on the engine rotational frequency NE computed by the detecting signal 
from the crank angle sensor 62, and accelerator opening thetaA computed by the detecting signal from the 
accelerator opening sensor 76. 

(c) The amount s of slips is per hour 2km or more. 

(d) The rate of change GS of the amount s of slips is 0.2g or more. 

(e) The real acceleration of the front tire GF which carried out time amount differential of the real front 
wheel speed VF in the derivation section 138 is 0.2g or more. 

On the other hand, when either of the conditions shown in following (f) and (g) is satisfied after said 
initiation / termination judging section 137 judged initiation of slip control It is judged as slip control 
termination and Flag FS is reset during slip control, and while stopping transmission of target driving torque 
TOS to ECU 15, a transfer switch 103 is operated so that the output from the high vehicle speed selection 
section 102 may be chosen as the vehicle speed VS for slip control. 

(f) Target driving torque TOS is more than demand driving torque Td, and constant value, for example, the 
condition of being -2km or less per hour, is continuing the amount s of slips 0.5 seconds or more during 1 
scheduled time, for example. 

(g) The condition which changed the idle switch 68 to ON from OFF, i.e., the condition that the operator 
opened the accelerator pedal 3 1 wide, is continuing 0.5 seconds or more during 1 scheduled time, for 
example. 

The manual switch which is not illustrated for an operator to choose slip control is formed in said car 82, 
and when an operator operates this manual switch and chooses slip control, slip control explained below is 
operated. 

Although 75 compute target driving torque TOS by TCLS1 by the detection and data processing of various 
data which were mentioned above as shown in Fig. 25 showing the flow of processing of this slip control, 
this math operation is performed regardless of actuation of said manual switch. 

Next, although it judges whether Flag FS is first set during slip control in S2, since Flag FS is not set during 
slip control at first, it judges whether the amount s of slips of 76 of front wheels 64 and 65 is larger than the 
threshold set up beforehand, for example, per hour 2km, at TCLS3. 

If the amount s of slips judges that it is larger than per hour 2km at this step of S3, it will judge whether 
TCL76 has the rate of change GS of the amount s of slips larger than 0.2g at S4. 

If it judges that the amount rate of change GS of slips is larger than 0.2g at the step of this S4, it will judge 
whether there is any volition which whether being larger than the minimum driving torque required in order 
for an operator's demand driving torque Td to make it running a car 82 by TCL 76S5, for example, 4kgm(s), 
and an operator that is, run a car 82. 

The demand driving torque Td is larger than 4kgm(s) at this step of S5, namely, if an operator judges that 
there is volition which makes it run a car 82, he will judge again whether Flag FS is set during slip control 
S6, and Flag FS is set during slip control S7. 

When it is judged that Flag FS is setting during slip control at this step of S7, target driving torque TOS for 
slip control beforehand computed by the aforementioned (6) formula as an engine's 1 1 target driving torque 
TOS in S8 is adopted. 

Moreover, when it is judged that Flag FS is reset during slip control at said step of S7, as a result of TCL f s76 
outputting an engine's 1 1 maximum torque as target driving torque TOS in S9 and ECU'slS falling the rate 
of duty of the solenoid valves 51 and 56 for torque controls to a side 0% by this, an engine 1 1 generates the 
driving torque according to the amount of treading in of the accelerator pedal 3 1 by the operator. 
In addition, when the amount s of slips of front wheels 64 and 65 judges that it is smaller than per hour 2km 
at the step of S3, Or when it is judged at the step of S4 that the amount rate of change GS of slips is smaller 
than 0.2g, or when it is judged at the step of S5 that the demand driving torque Td is smaller than 4kgm(s) 
Shift to said step of S7 then, and TCL76 outputs an engine's 1 1 maximum torque as target driving torque 
TOS at the step of S9. As a result of ECU'sl 5 reducing the rate of duty of the solenoid valves 51 and 56 for 
torque controls to a side 0% by this, an engine 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 3 1 by the operator. 

On the other hand, when it is judged that Flag FS is set during slip control at said step of S2, it judges 
whether the condition below target [ for -2km or less and the demand driving torque Td to have been 
computed in S 1 per hour which is the threshold which the amount s of slips of front wheels 64 and 65 
mentioned above in S10 ] driving torque TOS is continuing 0.5 seconds or more. 

At this step of 10, the amount s of slips is smaller than per hour 2km, and the condition below target driving 
torque TOS is continuing [ the demand driving torque Td ] 0.5 seconds or more, namely, if it judges that the 
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operator does not already wish acceleration of a car 82, Flag FS will be reset during slip control SI 1, and it 
will shift to the step of S7. 

If the amount s of slips is larger than per hour 2km at said step of S10, or the condition below target driving 
torque TOS is not continuing 0.5 seconds or more, namely, the demand driving torque Td judges that the 
operator wishes acceleration of a car 82, an idle switch 68 will judge whether ON, i.e., the close-by-pass- 
bulb-completely condition of a throttle valve 20, is continuing 0.5 seconds or more by TCL 76S12. 
When it is judged at this step of SI 2 that an idle switch 68 is ON, since the operator has not broken in the 
accelerator pedal 31, it shifts to the step of SI 1 and Flag FS is reset during slip control. On the contrary, 
since the operator has broken in the accelerator pedal 3 1 when it is judged that an idle switch 68 is off, it 
shifts to the step of S7 again. 

In addition, when the operator is not operating the manual switch which chooses slip control, TCL76 
calculates the target driving torque of the engine 1 1 at the time of performing revolution control, after 
computing target driving torque TOS for slip control as mentioned above. 

By the way, although the lateral acceleration GY of a car 82 is actually computable with the aforementioned 
(5) formula using velocity-of-rear- wheel difference |VRL-VRR|, since prediction of the value of the lateral 
acceleration GY which acts on a car 82 by using steering shaft turn combination deltaH is attained, it has the 
advantage which can perform quick control. 

Then, on the occasion of revolution control of this car 82, from steering shaft turn combination deltaH and 
the vehicle speed V, TCL76 computes the target lateral acceleration GYO of a car 82 by the aforementioned 
(3) formula, and sets up the acceleration GXO of a car-body cross direction from which a car 82 does not 
serve as extreme understeering, i.e., target order acceleration, based on this target lateral acceleration GYO. 
And target driving torque TOC of this target order acceleration GXO and the corresponding engine 1 1 is 
computed. 

As shown in Fig. 26 showing the operation block of this revolution control TCL76 calculates the rudder 
angle delta of front wheels 64 and 65 from the aforementioned (2) formula based on the detecting signal 
from the steering angle sensor 84 while calculating the vehicle speed V by the aforementioned (1) formula 
from the output of the rear wheel rotation sensors 80 and 81 of a pair by the vehicle speed operation part 
140. The target lateral acceleration GYO of the car 82 at this time is computed from the aforementioned (3) 
formula by the target lateral acceleration operation part 141 . in this case, since a direction [ when the vehicle 
speed V be a small less than field, for example, per hour 23km, it forbade revolution control rather than it 
performed revolution control ] can obtain acceleration sufficient in the cases, such as a right and left chip 
box in a crossing with much traffic, and its convenience at the point of safety be good in many cases, it be 
carrying out the multiplication of the **** correction factor KY show in Fig. 27 in the correction factor 
multiplication section 142 to the target lateral acceleration GYO according to the vehicle speed V in this 
example. 

By the way, it is desirable not to start revolution control until study of steering shaft center-valve-position 
deltaM is performed, since computing the target lateral acceleration GYO from (3) types based on the 
rudder angle delta has a problem in respect of dependability in the condition that study of steering shaft 
center- valve-position deltaM is not performed. However, when running a crookedness way from 
immediately after transit initiation of a car 82, a car 82 will be in the condition of needing revolution 
control, but since the study start condition of steering shaft center-valve-position deltaM does not fill easily, 
there is a possibility of generating the fault by which this revolution control is not started. Then, it enables it 
for a transfer switch 143 to perform revolution control using the correction lateral acceleration GYF from 
the filter section 123 based on the aforementioned (5) formula in this example until study of steering shaft 
center- valve-position deltaM is performed, that is, any of two flags FHN and FH learned [ rudder angle 
center- valve-position ] — although — in the condition of being reset, if the correction lateral acceleration 
GYF is adopted by the transfer switch 143 and at least one side of the two flags FHN and FH learned 
[ rudder angle center- valve-position ] is set, the target lateral acceleration GYO from the correction factor 
multiplication section 142 will be chosen by the transfer switch 143. 

Moreover, the stability factor A mentioned above is a value decided by the configuration of the suspension 
system of a car 82, a property or a road surface situation of a tire, etc. as everyone knows. The actual lateral 
acceleration GY specifically generated on a car 82 in the time of stationary circle revolution, Steering angle 
ratio delta H/delta HO (it is based on center-valve-position deltaM of the steering shaft 83) of the steering 
shaft 83 at this time Lateral acceleration GY is expressed to turn combination deltaHO of the steering shaft 
83 in the pole low-speed run state which becomes about zero as an inclination of the tangent in the graph of 
turn combination deltaH of the steering shaft 83 at the time of acceleration with which relation is expressed 
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comparatively as shown, for example in Fig. 28. That is, although lateral acceleration GY is small and the 
stability factor A serves as [ the vehicle speed V ] about 1 constant value (A= 0.002) in the field which is not 
not much high, when lateral acceleration GY exceeds 0.6g, the stability factor A increases rapidly and a car 
82 comes to show a very strong understeering inclination. 

When it carries out based on Fig. 28 corresponding to the pavement road surface (this is hereafter called a 
quantity mu way) of dryness, the stability factor A is set as 0.002, and since it is above, an engines 1 1 
driving torque is controlled so that the target lateral acceleration GYO of the car 82 computed by (3) types is 
set to less than 0.6g. 

In addition, what is necessary is just to set up the stability factor A for example, before and behind 0.005 in 
the case of road surfaces (for this to be hereafter called a low mu way) on which it is easy to slide, such as a 
freezing way. In this case, for example, (GYF-2), judge whether it is large, and on a low mu way, since the 
direction of the target lateral acceleration GYO serves as a big value from the actual lateral acceleration GY, 
when the target lateral acceleration GYO is larger than this threshold, the target lateral acceleration GYO 
judges that a car 82 is running a low mu way, and should just perform revolution control for low mu ways if 
needed. [ the threshold set up beforehand ] [ whether the target lateral acceleration GYO is larger than the 
threshold beforehand set up by specifically adding 0.05g to the correction lateral acceleration GYF 
computed based on the aforementioned (5) formula, and ] That is, on a low mu way, since the direction of 
the target lateral acceleration GYO serves as a big value from the actual lateral acceleration GY, it judges 
whether the target lateral acceleration GYO is larger than this threshold, and when the target lateral 
acceleration GYO is larger than a threshold, it is judged that a car 82 is running a low mu way. 
Thus, if the target lateral acceleration GYO is computed, it will read from the **** map which shows the 
target order acceleration GXO of the car 82 beforehand set up according to the magnitude and the vehicle 
speed V of this target lateral acceleration GYO in Fig. 29 beforehand memorized by TCL76 in the target 
order acceleration calculation section 144. Criteria driving torque TB of the engine 1 1 corresponding to this 
target order acceleration GXO is computed by the bottom type (7) in the criteria driving torque calculation 
section 145. 

T G xo » W b * r + T L . . . ( 7 ) 

P ro • P d * P T 

However, TL is load load (Road-Load) torque which is resistance of the road surface called for as a function 
of the lateral acceleration GY of a car 82, and is calculated by this example from the **** map shown in 
Fig. 30. 

Here, an operator's volition is not reflected at all only by searching for an engine's 1 1 target driving torque 
with steering shaft turn combination deltaH and the vehicle speed V, but there is a possibility dissatisfied 
with an operator of remaining, in respect of the controllability of a car 82. For this reason, it is desirable to 
calculate an engine's 1 1 demand driving torque Td for which the operator wishes from the amount of 
treading in of an accelerator pedal 3 1 , to take into consideration this demand driving torque Td, and to set up 
an engine's 1 1 target driving torque. 

So, in this example, in order to determine the adoption rate of criteria driving torque TB, the multiplication 
of the multiplier alpha is carried out to criteria driving torque TB in the multiplication section 146 at 
weighting, and correction-reference driving torque is searched for. Although revolution transit is carried out 
and the multiplier alpha of this weighting sets up a car 82 experientially, it adopts the numeric value of order 
about 0.6 on a quantity mu way. 

It asks from the **** map which shows the demand driving torque Td for which an operator wishes on the 
other hand based on the engine rotational frequency NE detected by the crank angle sensor 55, and 
accelerator opening thetaA detected by the accelerator opening sensor 77 in said Fig. 29, and, subsequently 
the amendment demand driving torque corresponding to the multiplier alpha of said weighting is computed 
by carrying out the multiplication of the (1 -alpha) to the demand driving torque Td in the multiplication 
section 147. For example, when it is set as alpha= 0.6, the adoption rate of criteria driving torque TB and the 
demand driving torque Td is set to 6 to 4. 

Therefore, an engine's 1 1 target driving torque TOC is computed by the bottom type (8) by the adder unit 
148. 

TOC=alpha-TB+ (1 -alpha), Td ... (8) 

By the way, since the shock accompanying the acceleration and deceleration of a car 82 occurred and the 
fall of a degree of comfort was invited, when the amount of increase and decrease of an engine's 1 1 target 
driving torque TOC set up every 15 mses was very big, when it becomes so large that the amount of 
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increase and decrease of an engine's 1 1 target driving torque TOC invites the fall of the degree of comfort of 
a car 82, it is desirable to regulate the amount of increase and decrease of this target driving torque TOC. 
Absolute value |deltaT| of the difference of target driving torque TOC (n) computed in the variation clip 
section 149 in this example this time and target driving torque TOC (n-1) computed last time so, in being 
smaller than the increase and decrease TK of a permissible dose Although this computed target driving 
torque TOC (n) is adopted as it is Difference deltaT of target driving torque TOC (n) computed this time and 
target driving torque TOC (n-1) computed last time sets up this target driving torque TOC (n) by the bottom 
type, in not being larger than the negative increase and decrease TK of a permissible dose. 
TOC(n) =TOC(n-l)-TK That is, the range of the cut to target driving torque TOC (n-1) computed last time 
is regulated by the increase and decrease TK of a permissible dose, and the moderation shock accompanying 
driving torque reduction of an engine 1 1 is lessened. Moreover, when difference deltaT of target driving 
torque TOC (n) computed this time and target driving torque TOC (n-1) computed last time is more than the 
increase and decrease TK of a permissible dose, this target driving torque TOC (n) is set up by the bottom 
type. 

TOC(n) =TOC(n-l)+TK That is, when difference deltaT of target driving torque TOC (n) computed this 
time and target driving torque TOC (n-1) computed last time exceeds the increase and decrease TK of a 
permissible dose, the tuck length to target driving torque TOC (n-1) computed last time is regulated by the 
increase and decrease TK of a permissible dose, and the acceleration shock accompanying an engine's 1 1 
driving torque increase is lessened. 

And according to judgment processing in initiation / termination judging section 150 forjudging initiation 
or termination of revolution control, the information about this target driving torque TOC is outputted to 
ECU 15. 

This processing is continued until it outputs the information about target driving-torque TOC to ECU 15, it 
judges termination of revolution control and Flag FC is reset during revolution control, while initiation / 
termination judging section 150 judges it as initiation of revolution control when all the conditions shown in 
following (a) - (d) are satisfied, and setting Flag FC during revolution control. 

(a) Target driving torque TOC does not fulfill a threshold, for example, the value which subtracted 2kgm(s), 
from the demand driving torque Td. 

(b) The operator operated the manual switch which is not illustrated and wishes revolution control. 

(c) An idle switch 68 is an OFF state. 

(d) The control system for revolution is normal. 

On the other hand, when either of the conditions shown in following (e) and (f) is satisfied after said 
initiation / termination judging section 150 judged initiation of revolution control, it is judged as revolution 
control termination, Flag FC is reset during revolution control, and transmission of target driving torque 
TOC to ECU1 5 is stopped. 

(e) Target driving torque TOS is more than demand driving torque Td. 

(f) Abnormalities, such as failure and an open circuit, are in the control system for revolution. 

By the way, proportionality fixed with a natural thing is between the output voltage of the accelerator 
opening sensor 77, and accelerator opening thetaA, and when accelerator opening thetaA is a close by-pass 
bulb completely, the accelerator opening sensor 77 is attached to a throttle body 21 so that the output 
voltage of the accelerator opening sensor 77 may become 0.6 volts. However, when the accelerator opening 
sensor 77 is removed from a throttle body 21 by inspection and repair of a car 82 etc. and re-attachment is 
performed, it is substantially impossible to return this accelerator opening sensor 77 to the original 
installation condition correctly, and there is also a possibility that the location of the accelerator opening 
sensor 77 to a throttle body 21 may moreover shift in secular change etc. 

So, in this example, the dependability of accelerator opening thetaA which is made to carry out study 
amendment of the closed position of the accelerator opening sensor 77, and is computed by this based on the 
detecting signal from the accelerator opening sensor 77 is secured. 

As shown in Fig. 3 1 showing the study procedure of the closed position of this accelerator opening sensor 
77 After an ON state and the ignition key switch 75 are turned off from ON by the idle switch 68, The 
output of fixed time amount 77, for example, the accelerator opening sensor for 2 seconds, is supervised. 
The minimum value of the output of the accelerator opening sensor 77 in the meantime is incorporated as a 
closed position of accelerator opening thetaA. It memorizes to RAM with backup which was included in 
ECU 15 and which is not illustrated, and accelerator opening thetaA is amended till next study on the basis 
of the minimum value of the output of this accelerator opening sensor 77. 

However, since storage of said RAM will be eliminated when the battery which was carried in the car 82 
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and which is not illustrated is removed, in such a case, the study procedure shown in Fig. 32 is adopted. 
That is, 76 make RAM memorize initial value thetaA (O) by TCLA1 A2, when it is judged that it judges and 
close-by-pass-bulb-completely value thetaAC of accelerator opening thetaA is not memorized by RAM at 
this step of Al whether close-by-pass-bulb-completely value thetaAC of accelerator opening thetaA is 
memorized by said RAM. 

On the other hand, when it is judged that close-by-pass-bulb-completely value thetaAC of accelerator 
opening thetaA is memorized by RAM at this step of Al, it judges in A3 whether the ignition key switch 75 
is an ON state. When it is judged that the ignition key switch 75 changed from the ON state to the OFF state 
at the step of this A3, the count of the timer for study which is not illustrated in A4 is made to start. And an 
idle switch 68 judges in A5 whether it is an ON state after count initiation of this timer for study. 
If it judges that an idle switch 68 is an OFF state at the step of this A5, it will judge whether the count of 
said timer for study reached in A6 at the set point, for example, 2 seconds, and it returns to the step of this 
A5 again. Moreover, when it is judged at the step of A5 that an idle switch 68 is an ON state, the output of 
the accelerator opening sensor 77 is read with a predetermined period A7, and it judges whether this 
accelerator opening thetaA (n) is smaller than minimum value thetaAL of old accelerator opening thetaA at 
A8. 

When this accelerator opening thetaA (n) judges that it is larger than minimum value thetaAL of old 
accelerator opening thetaA, here When minimum value thetaAL of old accelerator opening thetaA is held as 
it was and this accelerator opening thetaA (n) judges conversely that it is smaller than minimum value 
thetaAL of old accelerator opening thetaA, this accelerator opening thetaA (n) is updated as new minimum 
value thetaAL in A9. This actuation is repeated until the count of said timer for study reaches at the step of 
A6 at the set point, for example, 2 seconds. 

If the count of the timer for study reaches the set point, it will judge whether it is between the clip value 
which minimum value thetaAL of accelerator opening thetaA set up beforehand in A 10, for example, 0.3 
volts, and 0.9 volts, and close-by-pass-bulb-completely value thetaAC of accelerator opening thetaA 
[ according to this study in constant value, for example, the thing brought close 0.1 volts, at Al 1 when 
minimum value thetaAL of this accelerator opening thetaA judges that it has fitted in the range of the clip 
value set up beforehand ] according initial value thetaA (O) or close-by-pass-bulb-completely value thetaAC 
of accelerator opening thetaA to the direction of said minimum value thetaAL — it is referred to as (n). 
When initial value thetaA (O) or close-by-pass-bulb-completely value thetaAC of accelerator opening 
thetaA is bigger than the minimum value thetaAL, that is, thetaAC(n) =thetaAC(O)-0.1 Or it sets up with 
thetaAC(n) =thetaAC(n-l)-0.1, and when initial value thetaA (O) or close-by-pass-bulb-completely value 
thetaAC of accelerator opening thetaA is conversely larger than the minimum value thetaAL, it sets up with 
thetaAC(n) =thetaAC(O)+0. 1 or thetaAC(n) =thetaAC(n-l)+0.1. 

When minimum value thetaAL of accelerator opening thetaA judges that it has separated from the range of 
the clip value set up beforehand at said step of A 10, the clip value of the direction from which it has 
separated in A12 is replaced as minimum value thetaAL of accelerator opening thetaA, it shifts to said step 
of Al 1, and study amendment of close-by-pass-bulb-completely value thetaAC of accelerator opening 
thetaA is carried out. 

thus, a possibility of performing study which was mistaken even when the accelerator opening sensor 77 
broke down by setting a upper limit and a lower limit as minimum value thetaAL of accelerator opening 
thetaA - there is nothing - the amount of study amendments per time - constant value - setting ****-- 
performing study which was mistaken also to disturbance, such as a noise, by things is lost. 
Although based on the time of the ignition key switch 75 changing the study initiation stage of close-by- 
pass-bulb-completely value thetaAC of the accelerator opening sensor 77 from an ON state to an OFF state 
in the example mentioned above the pressure variation of the seat according that the operator left [ the 
ignition key switch 75 ] the seat also for the ON state using the taking-a-seat sensor built into the seat which 
is not illustrated to a taking-a-seat sensor, and a location — it detects using a variation rate etc. and you may 
make it start the study processing after the step of said A4 Moreover, when it detects that the door-lock 
equipment which is not illustrated was operated from the outside of a car 82 or detects that door-lock 
equipment was operated by the key entry system, it is also possible to start study of close-by-pass-bulb- 
completely value theta<SUB>AC of the accelerator opening sensor 77. in addition, the location of the shift 
lever which the hydraulic automatic transmission 13 does not illustrate — a neutral location - or it is a 
parked position (in the case of the car carrying a stick shift, it is a neutral location), and a hand brake is 
operated and, moreover, a conditioner is an OFF state ~ that is, when it is not in an idle rise condition, it 
may be made to perform study processing. 
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The manual switch which is not illustrated for an operator to choose revolution control is formed in said car 
82, and when an operator operates this manual switch and chooses revolution control, revolution control 
explained below is operated. 

Although target driving torque TOC is computed by the detection and data processing of various data which 
were mentioned above in CI as shown in Fig. 33 showing a control flow for determining target driving 
torque TOC for this revolution control, this actuation is performed regardless of actuation of said manual 
switch. 

Next, it judges whether Flag FC is set whether a car 82 is revolution controlling by C2, and during 
revolution control that is,. Since it is not [ revolution / be / it ] under control at first, it judges that Flag FC is 
in a reset condition during revolution control, and judges whether it is C3, for example, (Td-2), the 
following. That is, although target driving torque TOC is computable also in the state of rectilinear 
propagation of a car 82, as for the value, it is common that it is larger than an operator's demand driving 
torque Td. However, since this demand driving torque Td generally becomes small at the time of revolution 
of a car 82, he is trying to judge as a start condition of revolution control of the time of target driving torque 
TOC becoming below a threshold (Td-2). 

In addition, it has made to have set up this threshold with (Td-2) into the hysteresis for preventing hunting of 
control. 

If it judges that target driving torque TOC is below a threshold (Td-2) at the step of C3, as for TCL76, an 
idle switch 68 will judge whether it is an OFF state by C4. 

When it is judged that an OFF state gets into an idle switch 68, and the operator gets into the accelerator 
pedal 31 at this step of C4, Flag FC is set during revolution control in C5. Next, the credibility of the rudder 
angle delta detected by whether at least one side of the two flags FHN and FH learned [ rudder angle center- 
valve-position ] is set in C6 and the steering angle sensor 84 is judged. 

If it judges that at least one side of the two flags FHN and FH learned [ rudder angle center- valve-position ] 
is set at the step of C6, it will be judged again whether Flag FC is set during revolution control in C7. 
In the above procedure, since Flag FC is set during revolution control at the step of C5, in the step of C7, it 
is judged that Flag FC is set during revolution control, and target driving torque TOC of a previous 
calculation value, i.e., the step of CI, is adopted as it is C8. 

on the other hand — said step of C6 — any of the flags FHN and FH learned [ rudder angle center-valve- 
position ] — although — also when it is judged that it is not set, it is judged again whether Flag FC is set 
during revolution control in CI 7. Since the credibility of the rudder angle delta computed by (2) formulas is 
lacked although it shifts to said step of C8 when it is judged that Flag FC is set during revolution control at 
this step of CI 7, target driving torque TOC of (8) types is adopted as a calculation value in this step of C8 
using the correction lateral acceleration GYF based on (5) types. 

When it is judged that Flag FC is not set during revolution control at said step of CI 7 (8) Do not adopt target 
driving torque TOC computed by the formula, but TCL76 outputs an engine's 1 1 maximum torque in C9 as 
target driving torque TOC. As a result of ECU f sl5 reducing the rate of duty of the solenoid valves 51 and 56 
for torque controls to a side 0% by this, an engine 1 1 generates the driving torque according to the amount 
of treading in of the accelerator pedal 3 1 by the operator. 

Moreover, if it judges that target driving torque TOC is not below a threshold (Td-2) at said step of C3 It 
shifts to the step of C9 from the step of C6 or C7, without shifting to revolution control. As a result of 
TCL's76 outputting an engine's 1 1 maximum torque as target driving torque TOC and ECU f sl5 reducing the 
rate of duty of the solenoid valves 51 and 56 for torque controls to a side 0% by this, an engine 1 1 generates 
the driving torque according to the amount of treading in of the accelerator pedal 3 1 by the operator. 
Also when similarly it is judged that an ON state gets into an idle switch 68, and an operator does not get 
into the accelerator pedal 3 1 at the step of C4 TCL76 outputs an engine's 1 1 maximum torque as target 
driving torque TOC. As a result of ECU'sl5 reducing the rate of duty of the solenoid valves 51 and 56 for 
torque controls to a side 0% by this, an engine 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 31 by the operator, and does not shift to revolution control. 
When it is judged that Flag FC is set during revolution control at said step of C2, difference deltaT of target 
driving torque TOC computed in CIO this time and target driving torque TOC (n-1) computed last time 
judges whether it is larger than the increase and decrease TK of a permissible dose set up beforehand. It is 
the torque variation of extent for which crew is not made to sense the acceleration-and-deceleration shock of 
a car 82, for example, this increase and decrease TK of a permissible dose use the aforementioned (7) 
formula to hold down the target order acceleration GXO of a car 82 to 0.1 g/s. 
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If it is judged that it is not larger than the increase and decrease TK of a permissible dose which difference 
deltaT of target driving torque TOC computed this time and target driving torque TOC (n-1) computed last 
time set as said step of CIO beforehand, it will judge shortly whether difference deltaT of target driving 
torque TOC and target driving torque TOC (n-1) computed last time is larger than the negative increase and 
decrease TK of a permissible dose in CI 1 . 

If difference deltaT of target driving torque TOC computed at the step of CI 1 this time and target driving 
torque TOC (n-1) computed last time judges that it is larger than the negative increase and decrease TK of a 
permissible dose Since absolute value |deltaT| of the difference of target driving torque TOC computed this 
time and target driving torque TOC (n-1) computed last time is smaller than the increase and decrease TK of 
a permissible dose, target driving torque TOC computed at the step of CI is adopted as a calculation value in 
the step of C8. 

Moreover, if difference deltaT of target driving torque TOC computed at the step of CI 1 this time and target 
driving torque TOC (n-1) computed last time judges that it is not larger than the negative increase and 
decrease TK of a permissible dose, this target driving torque TOC will be corrected by the bottom type in 
CI 2, and this will be adopted as a calculation value in the step of C8. 

TOC=TOC(n-l)-TK That is, the range of the cut to target driving torque TOC (n-1) computed last time is 
regulated by the increase and decrease TK of a permissible dose, and the moderation shock accompanying 
driving torque reduction of an engine 1 1 is lessened. 

On the other hand, if it is judged that difference deltaT of target driving torque TOC computed at said step 
of CIO this time and target driving torque TOC (n-1) computed last time is more than the increase and 
decrease TK of a permissible dose, this target driving torque TOC will be corrected by the bottom type in 
CI 3, and this will be adopted as a calculation value in the step of C8. 

TOC=TOC(n-l)+TK that is, in increase of driving torque as well as the case of the above-mentioned driving 
torque reduction When difference deltaT of target driving torque TOC computed this time and target driving 
torque TOC (n-1) computed last time exceeds the increase and decrease TK of a permissible dose The tuck 
length to target driving torque TOC (n-1) computed last time is regulated by the increase and decrease TK of 
a permissible dose, and the acceleration shock accompanying an engine's 1 1 driving torque increase is 
lessened. 

If target driving torque TOC is set up as mentioned above, it will judge whether this target driving torque 
TOC of TCL76 is larger than an operator's demand driving torque Td at CI 4. 

Here, since target driving torque TOC is not larger than an operator's demand driving torque Td when Flag 
FC is set during revolution control, an idle switch 68 judges whether it is an ON state in CI 5. 
Since it is in the condition which needs revolution control when an idle switch 68 is judged not to be an ON 
state at this step of CI 5, it shifts to said step of C6. And if it judges that Flag FC is set during revolution 
control at the step of C7 or judges that Flag FC is set during revolution control at the step of CI 7, the 
calculation value adopted at the step of CI, CI 2, or CI 3 will be chosen as target driving torque TOC for 
revolution control. 

Moreover, since the condition that revolution transit of a car 82 was completed is meant when it is judged at 
said step of CI 4 that target driving torque TOC is larger than an operator's demand driving torque Td, 
TCL76 resets Flag FC during revolution control by CI 6. Since it is in the condition of not getting into the 
accelerator pedal 31 when similarly an idle switch 68 is judged to be an ON state at the step of CI 5, it shifts 
to the step of CI 6 and Flag FC is reset during revolution control. 

If Flag FC is reset during revolution control in these CI 6, as a result of TCL's76 outputting an engine's 1 1 
maximum torque in C9 as target driving torque TOC and ECU'sl5 reducing the rate of duty of the solenoid 
valves 51 and 56 for torque controls to a side 0% by this, an engine 1 1 will generate the driving torque 
according to the amount of treading in of the accelerator pedal 31 by the operator. 

In addition, what is necessary is it to be also possible for for an operator's demand driving torque Td to be 
disregarded naturally, in order to simplify the procedure of the revolution control mentioned above, and just 
to adopt criteria driving torque TB computable [ with the aforementioned (7) formula ] as target driving 
torque in this case. Moreover, even when it takes into consideration an operator's demand driving torque Td 
. like this example, decrease the value of a multiplier alpha gradually with the passage of time after control 
initiation, or it is made to decrease gradually according to the vehicle speed V, and may be made not to 
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make the multiplier alpha of weighting into a fixed value, but to make [ many ] the adoption rate of an 
operator's demand driving torque Td gradually. It is also possible for it to be made to run insurance a car 82 
to a revolution way where the value of a multiplier alpha is made into constant value while it is [ after 
control initiation ] for a while, it is made to decrease gradually on, or the value of a multiplier alpha is made 
similarly to increase with increase of amount of steering shaft revolution deltaH on after progress of 
predetermined time, and especially radius of curvature becomes small gradually. 
Although the target driving torque for quantity mu ways was computed, the target driving torque for 
revolution control corresponding to this quantity mu way and a low mu way is computed, respectively, and 
you may make it choose final target driving torque from such target driving torque in the example 
mentioned above. Moreover, although it faces computing target driving torque TOC and regulation of this 
target driving torque TOC is aimed at by the increase and decrease TK of a permissible dose by the data- 
processing approach mentioned above in order to prevent the acceleration-and-deceleration shock by 
fluctuation of an engine's 1 1 rapid driving torque, it may be made to perform this regulation to the target 
order acceleration GXO. 

After computing target driving torque TOC for this revolution control, TCL76 chooses the optimal policy 
objective driving torque TO from these two target driving torque TOS and TOC, and outputs this to ECU 15. 
In this case, in consideration of the transit safety of a car 82, the target driving torque in the direction of a 
small numeric value is given priority to and outputted. However, what is necessary is just to choose the 
policy objective driving torque TO in order for the object for slip control, and revolution control, since 
target driving torque TOS for slip control is generally always smaller than target driving torque TOC for 
revolution control. 

As shown in Fig. 34 showing the flow of this processing, after computing target driving torque TOS for slip 
control, and target driving torque TOC for revolution control in Ml 1, If it judges it that it judges and Flag 
FS is set during this slip control whether Flag FS is set during slip control in Ml 2 Target driving torque 
TOS for slip control is chosen in Ml 3 as policy objective driving torque TO, and this is outputted to 
ECU15. 

If it judges it that it judges and Flag FC is set during this revolution control whether Flag FC is set during 
revolution control in Ml 4 on the other hand if it judges that Flag FS is not set during slip control at said step 
of Ml 2, target driving torque TOC for revolution control will be chosen in Ml 5 as policy objective driving 
torque TO, and this will be outputted to ECU15. 

Moreover, if it judges that Flag FC is not set during revolution control at said step of Ml 4, 76 will be 
outputted to ECU 15 by TCLM16 by making an engine's 1 1 maximum torque into the policy objective 
driving torque TO. 

While choosing the policy objective driving torque TO as mentioned above, when the time of the sudden 
start which is not of use for output reduction of an engine 1 1 with close-by-pass-bulb-completely actuation 
of the throttle valve 20 through an actuator 41, and a road surface situation change suddenly on a freezing 
way from the usual desiccation way, TCL76 sets up the lag rate to the amount pB of basic lags of the 
ignition timing P set up by ECU 15, and is outputting this to ECU15. 

Said amount pB of basic lags is the maximum of a lag which does not cause trouble to operation of an 
engine 11, and is set up based on an engines 1 1 inspired air volume and engine rotational frequency NE. 
Moreover, 0 level which sets the amount pB of basic lags to 0 by this example as said lag rate, I level which 
compresses the amount pB of basic lags into 2/3, and II level which outputs the amount pB of basic lags as it 
is, A lag rate which serves as the big amount of lags is chosen as four with the III level which carries out 
close-by-pass-bulb-completely actuation of the throttle valve 20 are set up and the rate of change GS of the 
amount s of slips becomes large fundamentally, while outputting the amount pB of basic lags as it is. 
As shown in Fig. 35 showing the procedure which reads this lag rate, TCL76 resets Flag FP during ignition 
timing control in PI first, and it judges whether Flag FS is set during slip control in P2. If it judges that Flag 
FS is set during slip control at this step of P2, Flag FP will be set during ignition timing control in P3, and 
the amount s of slips will judge whether it is less than per hour 0km in P4. Moreover, if it judges that Flag 
FS is not set during slip control at said step of P2, it will shift to said step of P4. 

If it judges that it is satisfactory even if the amount s of slips is less than per hour 0km, i.e., it raises an 
engine's 1 1 driving torque at this step of P4, a lag rate will be set to 0 level in P5, and this will be outputted 
to ECU15. On the contrary, when it is judged at this step of P4 that the amount s of slips is per hour 0km or 
more, it judges whether the amount rate of change GS of slips is 2.5g or less in P6, and when it is judged at 
this step of P6 that the amount rate of change GS of slips is 2.5g or less, it judges whether a lag rate is III 
level in P7. 
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moreover, when it is judged that the amount rate of change GS of slips exceeded 2.5g, namely, front wheels 
64 and 65 have slipped rapidly at said step of P6 It judges whether the policy objective driving torque TO is 
less than 4 kgms in P8. When this policy objective driving torque TO was less than 4 kgms, i.e., it is judged 
that an engine's 1 1 driving torque needs to control rapidly, a lag rate is set as III level in P9, and it shifts to 
said step of P7. On the contrary, when it is judged at the step of P8 that the policy objective driving torque 
TO is 4 or more kgms, it shifts to the step of P7 as it is. 

If it judges that a lag rate is III level at this step of P7, it will judge whether the amount rate of change GS of 
slips exceeds Og in P10. Although it judges whether Flag FP is set during ignition timing control in PI 1 
when it is judged that the amount rate of change GS of slips is over Og, namely, it is in the inclination which 
the amount s of slips increases here When the amount rate of change GS of slips was Og or less, i.e., it is 
judged at the step of P10 that the amount s of slips is in a development inclination, it judges whether this 
amount s of slips is over per hour 8km in PI 2. 

When it is judged that the amount s of slips is over per hour 8km at this step of PI 2, it shifts to said step of 
PI 1 , when it is judged that the amount s of slips is per hour 8km or less conversely, a lag rate is changed 
from III level to II level in P13, and it judges whether the amount rate of change GS of slips is 0.5g or less in 
PI 4. Also when similarly it is judged at said step of P7 that a lag rate is not III level, it shifts to this step of 
P14. 

When the amount rate of change GS of slips was 0.5g or less, i.e., it is judged at this step of P14 that change 
of the amount s of slips is not not much rapid, it judges whether a lag rate is II level in PI 5. Moreover, when 
it is judged at the step of P14 that the amount rate of change GS of slips is not 0.5g or less, a lag rate is set as 
II level in PI 6, and it shifts to the step of PI 5. 

And when it is judged that it judges and a lag rate is not II level conversely whether the amount rate of 
change GS of slips exceeds Og in PI 6 when it is judged at this step of PI 5 that a lag rate is II level, it judges 
whether the amount rate of change GS of slips is 0.3g or less in PI 7. It judges whether at said step of PI 6, 
when the amount rate of change GS of slips judged that the amount s of slips is not over Og to a downward 
tendency, it was alike at PI 8, and this amount s of slips is over per hour 8km. And when it judges with the 
amount s of slips being per hour 8km or less at this step of PI 8, a lag rate is changed from II level to I level 
in PI 9, and it shifts to said step of PI 7. Moreover, when the amount rate of change GS of slips was Og or 
more, i.e., it is judged that the amount s of slips is increasing, and when the amount s of slips is over per 
hour 8km, namely, the amount s of slips judges that it is large in the step of PI 8 at said step of PI 6, it shifts 
to said step of PI 1, respectively. 

If the amount rate of change GS of slips is 0.3g or less, i.e., it judges that there is almost no amount s of slips 
in a upward tendency at said step of PI 7, it will judge whether a lag rate is I level in P20. On the contrary, at 
the step of PI 7, when the amount rate of change GS of slips judges that the amount s of slips is over 0.3g to 
the upward tendency somewhat, it sets a lag rate as I level P21 . 

And it judges whether when it is judged in P20 that a lag rate is I level, the amount rate of change GS of 
slips is over Og in P22, and when this was Og or less, i.e., it is judged that the amount s of slips is decreasing, 
it judges whether the amount s of slips is less than per hour 5km in P23. If the amount s of slips is less than 
per hour 5km, i.e., it judges that front wheels 64 and 65 have hardly slipped at this step of P23, a lag rate 
will be set as 0 level in P24, and this will be outputted to ECU 15. Moreover, the case where it is judged at 
the step of P20 that a lag rate is not I level, when the amount rate of change GS of slips judges that the 
amount s of slips is over Og to the upward tendency at the step of P22, or when the amount s of slips was per 
hour 5km or more, i.e., the amount s of slips judges many [ comparatively ] at the step of P23, it shifts to 
said step of PI 1, respectively. 

On the other hand, if it judges that Flag FP is set during ignition timing control at this step of PI 1, it will 
judge whether the policy objective driving torque TO is less than 10 kgms in P25. Moreover, when it is 
judged that Flag FP is not set during ignition timing control at the step of PI 1, after setting a lag rate as 0 
level in P26, it shifts to the step of P25. 

And when the policy objective driving torque TO was 10 or more kgms, i.e., it is judged in these P25 that 
the engine 1 1 has generated large driving force somewhat, it judges whether a lag rate is II level in P27, and 
when it is judged that this lag rate is II level, a lag rate is dropped on I level P28, and this is outputted to 
ECU 15. 

When it judged that the policy objective driving torque TO was less than 10 kgms at said step of P25, or 
when it is judged at the step of P27 that a lag rate is not II level, the hydraulic automatic transmission 13 
judges in P29 whether it is under [ gear change ]*****♦. And when it is judged that the hydraulic automatic 
transmission 13 is changing gears, it judges whether a lag rate is III level in P30, and when it is judged at 
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this step of P30 that a lag rate is III level, a lag rate is dropped on II level P31, and this is outputted to 
ECU 15. Moreover, when it is judged that the hydraulic automatic transmission 13 is not changing gears 
[ be / it ] at the step of P29, or when it is judged at the step of P30 that a lag rate is not III level, the lag rate 
previously set up in P32, respectively is outputted to ECU15 as it is. 

For example, when the lag rate of III level is set up at the step of P9, While the amount rate of change GS of 
slips is over Og, the amount s of slips is over per hour 8km. namely, when it is judged that the increment rate 
of the amount s of slips is rapid, and it is difficult for the policy objective driving torque TO to be less than 
10 kgms, and to fully suppress a slip of front wheels 64 and 65 only by lag actuation of ignition timing The 
lag rate of III level is chosen, and he changes the opening of a throttle valve 20 compulsorily into a close- 
by-pass-bulb-completely condition, and is trying to hold down generating of a slip efficiently by the initial 
stage. 

Based on the lag rate that read these ignition timing P and the amount pB of basic lags based on the 
detecting signal from the crank angle sensor 62, and the detecting signal from an intake air flow sensor 70, 
and this was sent from TCL76 from the ignition timing P beforehand set up based on the engine rotational 
frequency NE and an engine's 1 1 inspired air volume, and the map about the basic amount pB of lags which 
is not illustrated, he amends said ECU 15, and is trying to compute the amount PO of target lags. In this case, 
corresponding to the upper limit temperature of exhaust gas which does not damage the exhaust gas 
purification catalyst which is not illustrated, the upper limit of the amount pO of target lags is set up, and the 
temperature of this exhaust gas is detected by the detecting signal from an exhaust gas temperature sensor 
74. 

In addition, since carrying out the lag of the ignition timing P has a possibility of inducing an engine's 1 1 
knocking and urinal stall when an engine's 1 1 cooling water temperature detected by the coolant temperature 
sensor 71 is lower than the value set up beforehand, lag actuation of the ignition timing P shown below is 
stopped. 

As shown in Fig. 36 showing the operation procedure of the amount pO of target lags in this lag control, 
first, 15 judge whether Flag FS is set during the slip control mentioned above by ECUQ1, and if it judges 
that Flag FS is set during this slip control, it will judge whether the lag rate is set as III level in Q2. 
And when it is judged at this step of Q2 that a lag rate is III level, the amount pB of basic lags read from the 
map in Q3 is used as an amount pO of target lags as it is, and only the amount pO of target lags carries out 
the lag of the ignition timing P. Furthermore, the rate of duty of the solenoid valves 51 and 56 for torque 
controls is set up to 100% in Q4, and the close-by-pass-bulb-completely condition of a throttle valve 20 is 
compulsorily realized so that a throttle valve 20 may be in a close-by-pass-bulb-completely condition 
regardless of the value of the policy objective driving torque TO. 

Moreover, when it is judged at the step of Q2 that a lag rate is not III level, it judges whether the lag rate is 
set as II level in Q5. And when it is judged at this step of Q5 that a lag rate is II level, the amount pB of 
basic lags which read the amount pO of target lags from the map in Q6 like said step of Q3 is used as an 
amount pO of target lags as it is, and only the amount pO of target lags carries out the lag of the ignition 
timing P. Furthermore, ECU 15 sets up the rate of duty of the solenoid valves 51 and 56 for torque controls 
Q7 according to the value of target driving torque TOS in Q7, and an engine's 1 1 driving torque is reduced 
regardless of the amount of treading in of the accelerator pedal 3 1 by the operator. 

The map for asking for throttle opening thetaT here at ECU 15 by making the engine rotational frequency 
NE and an engine's 1 1 driving torque into a parameter is memorized, and ECU 15 reads target throttle 
opening thetaTO corresponding to the current engine rotational frequency NE and this target driving torque 
TOS using this map. 

Subsequently, ECU 15 asks for the deflection of this target throttle opening thetaTO and actual throttle 
opening thetaT outputted from the throttle opening sensor 67, it sets the rate of duty of the solenoid valves 
51 and 56 for torque controls of a pair as the value corresponding to said deflection, and it controls it so that 
actual throttle opening thetaT falls a current by actuation of a sink and an actuator 41 even at target throttle 
opening thetaTO in the solenoid of the plungers 52 and 57 of each solenoid valves 51 and 56 for torque 
controls. 

In addition, when an engine's 1 1 maximum torque is outputted to ECU 15 as target driving torque TOS, 
ECU 15 reduces the rate of duty of the solenoid valves 51 and 56 for torque controls to a side 0%, and makes 
an engine 1 1 generate the driving torque according to the amount of treading in of the accelerator pedal 31 
by the operator. 

When it is judged at said step of Q5 that a lag rate is not II level, it judges whether the lag rate is set as I 
level in Q8. When it is judged that the lag rate is set as I level at this step of Q8, the amount pO of target 
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lags is set up like a bottom type, only the amount PO of target lags carries out the lag of the ignition timing 
P, and it shifts to said step of Q7 further. 



On the other hand, when it is judged at said step of Q8 that a lag rate is not I level When it is judged that it 
judges and this is 0 whether the amount pO of target lags of Q10 is 0 It shifts to the step of Q7, and the lag 
of the ignition timing P is not carried out, but the rate of duty of the solenoid valves 51 and 56 for torque 
controls is set up according to the value of target driving torque TOS, and an engine's 1 1 driving torque is 
reduced regardless of the amount of treading in of the accelerator pedal 3 1 by the operator. 
Moreover, when it is judged at said step of Q10 that the amount pO of target lags is not 0, after making 
every sampling period delta[ of the main timer ] T subtract the amount pO of target lags until it is set to 
pO=0, for example by a unit of 1 time by ramp control, going by Ql 1 and mitigating the shock 
accompanying fluctuation of an engine's 1 1 driving torque, it shifts to the step of Q7. 
in addition, when it is judged that Flag FS is reset during slip control at said step of Ql By becoming the 
usual transit control which does not reduce an engine's 1 1 driving torque, not carrying out the lag of the 
ignition timing P as PO=0 in Q12, and setting up the rate of duty of the solenoid valves 51 and 56 for torque 
controls to 0% in Q13 An engine 1 1 generates the driving torque according to the amount of treading in of 
the accelerator pedal 3 1 by the operator. 

<Effect of the invention> According to the power control device of the car of this invention, based on the 
car-body acceleration of a car, criteria driving torque is set up with a criteria driving torque setting means, 
target driving torque is set up with a target driving torque setting means based on the peripheral velocity of a 
driving wheel from this criteria driving torque, and actuation of a torque reduction means is controlled by 
the torque control unit so that an engine's driving torque approaches this target driving torque. And a 
cornering drag amendment means by which relation with the magnitude of the driving torque by which a 
driving wheel is consumed by the revolution resistance received from a road surface when it circles with the 
amounts of control to the steering wheel of a car and its amounts of control is memorized beforehand Since 
criteria driving torque is amended in the increase direction corresponding to a part for the above-mentioned 
driving torque consumption for which it asked from the above-mentioned relation based on the amounts of 
control detected by the steering angle sensor Even if driving torque is consumed by the revolution resistance 
which a driving wheel receives from a road surface at the time of car revolution, it becomes possible to 
acquire the driving torque of suitable magnitude, and the fall of the feeling of acceleration at the time of 
shifting to a rectilinear-propagation condition under revolution and after revolution termination can be 
prevented. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Eig^] 




[Eig^L] 



3 3 V ( Km/h ) 



http ://www4 . ipdl . ncipi .go . jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,25 184483 [DRAWINGS] 



Page 2 of 20 




\ 



i 

rn 



CM 



fj 



to 




[Fig_2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,2518448,B [DRAWINGS] 



Page 3 of 20 




[Eig^4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1/2006 



JP.25 184483 [DRAWINGS] 



Page 4 of 20 



MI 




I 



i ~ 




[ Fig. 9 



30 

sav( Km/h ) 



M3 

■M4 

-M5 
M6 
M7 

■M8 



M10 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP.25 184483 [DRAWINGS] 



[Fig. 10] 




(Kgm) 



[Fig- 12] 
90 

S 



E 
ft 
h 



(Kgm) * 



Ta 0 



[Fig. 15 



220 

* 52 V ( Km/h ) 




1 2 




0.1 0.5 
**oaS Gy .Gyo ( g ) 



Page 5 of 20 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,25 18448.B [DRAWINGS] 



Page 6 of 20 



GOD 



YE 




NO 



aav I — H2 

T~ — ' ,H3 



I Vrl-Vrr I H dJ 



H23- 




Hia 



H30 



itvKn) = 5Wn-l)+A5 



H3t 



5Mh> = 6n»(n)l 

Her 



[Eig^] 



http ://www4. ipdl . ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 



6/1/2006 



JP.25 18448,B [DRAWINGS] 



Page 7 of 20 



f ft a 



B$S| 




±180* ±360' 



[Fig. 13] 




[ Fig. 14 ] 




0.18 0.4 
I ft til A) X J* Gro ( g > 



[Fig. 16] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,2518448,B [DRAWINGS] 



Page 8 of 20 



76 




ys 23 



* 3 V ( Km/h ) 




s>o 



^Fig. 30 ] 




Tl 

*«dS« Gy 

[ Fig. 8 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1 /2006 



JP,25 18448,B [DRAWINGS] 



Page 9 of 20 




!5 



°v 6 a 





<x 

E 




VI 

o 




turn 
• w 

s 









[Fig. 17] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,2518448,B [DRAWINGS] 



Page 10 of 20 



( W 



W2 
YES 








YES 


W4 










Iyes 




1 



C «» ) 



[Fig. 19] 



http://www4. ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 



6/1/2006 



JP,2518448,B [DRAWINGS] 



Page 11 of 20 



C jj 







GYF*f£ffl 







T 7 




[ Fig. 20 ] 



It 



ft 




. ft . 


IE 






i 4- 




-Z -1 ( 


3 1 2 


S 


( Km/h ) 



[Fig. 21 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,25 184483 [DRAWINGS] 



Page 12 of 20 




[ Fig. 23 ] 




h 


Pyp 


Pr 


liS 


1.0 


1.0 


1.0 


23 


0.7 


0.7 


1.5 


33 


0.7 


0.7 


1.5 


43 


0.7 


0.7 


1.5 


m 


1.0 


1.0 


1.0 




0a « 80% 
6a = 60% 
0A = 40% 
9a = 20% 



Ne 



[ Fig. 27 1 




15 22.5 
m 3 V ( Km/h ) 



[ Fig. 28 ] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,25 18448,B [DRAWINGS] 



ft 2 

ft 

Sh 

Sho 

l 



'_„--A = 0.003 
---> 7 — A = 0.002 
A = 0.001 



0-5 \ 
Gy (g ) 



[Fig. 31] 




[ Fig. 25 ] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



JP.25 18448.B [DRAWINGS] 



Page 14 of 20 



•5 / 




Fs ■bvt- 



SIO 




\YES 




SI2 




\YES 


s;; 


Fs 'J-b^h 




NO 



Tos = Ta ~ Tpp 



S5 




5 9 






Tos « aia©**!^? 



[ Fig. 29 ] 




50 

* 2 V ( Km/b ) 



O.Jg 
0.2g 

0.3g 



wo 



[ Fig. 26 ] 



http ://www4. ipdl .ncipi . go . jp/cgi-bin/tran_web_cgi_ejj e 



6/1/2006 



JP,25 18448,B [DRAWINGS] 



Page 15 of 20 




[ Fig. 32 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,25 184483 [DRAWINGS] 



Page 16 of 20 




A2 

2 



1 A 7 

7**ims y 




/49 



0AL *- 9A(n) 




0AC&»>t** 



4/; 



A 12 



0AL *- ?*)'J~ffa 
1 



[ Fig. 33 ] 



http ://www4 . ipdl .ncipi .go . jp/cgi-bin/tran_web_cgi_ejj e 



6/1/2006 



JP,2518448,B [DRAWINGS] 



Page 17 of 20 



C EH ft ) 

r 

§«SSt!^n<?Toc©$*dS 



CI 



YES 




Fc 




C/2 



TOC = T0C(r-U + TK 



C/4 



C16 




TOC = TOC<n-0 - TK 



TOC > T(j 
[YES 



NO 



Fc 




Toe = 'IF tiJ 1S 



CUD 

[ Fig. 34 ] 



Toe = mM<o**HM 
i 



I 




C15 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP.25 184483 [DRAWINGS] 



Page 18 of 20 




[Eig^5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



JP,2518448,B [DRAWINGS] 



Page 19 of 20 



P29 



P30 




1 

to 1j 



P31 




| : -=<^Gs £ O.35 




[NO 




I v"\n>i 




3 « 



o 



P32 



£ th a 




6 



0 



P24 



[ Fig. 36 ] 



http ://www4 . ipdl . ncipi .go .j p/cgi-bin/tran_web_cgi_ejj e 



6/1/2006 



JP,2518448,B [DRAWINGS] 



Page 20 of 20 



QJ2 

\ 




YES 




1 1><>\, 



NO 



02 



YES 




08 



[NO 



05 

.YES 




05 



o;; 



010 
NO, 



I 



NO 



YES 



03 



Po = Pb 



Po = Pb 



v I |Po = Pb x2^ 



Po = 0 
YES 



0/J 



=ri.-T-tUU 



fsT) 



(24 



100%xa-?^ 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/1/2006 



« Searching PAJ 



1/2 <<— Z> 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 04-022735 
(43)Date of publication of application : 27.01.1992 



(51)Int.CI. 



F02D 45/00 
F02D 9/02 
F02D 29/02 
F020 41/04 
F02D 45/00 
F02D 45/00 



(21 Application number : 02-127012 
(22)Date of filing : 18.05.1990 



(71 Applicant : MITSUBISHI MOTORS CORP 
(72)Inventor : OOTAKE KATSUNORI 
YAMADA KIICHI 
ITO MASAYOSHI 
MIYATA YASUYUKI 



r 



mm 





(54) OUTPUT CONTROLLER FOR VEHICLE 

(57)Abstract: 

PURPOSE: To improve an accelerating feeling of a 
vehicle when the vehicle is shifted to the rectilinear 
advancing condition after the completion of turning by 
correctively increasing reference drive torque with a 
cornering drag correcting means on the basis of a 
steering amount detected in turning of the vehicle. 
CONSTITUTION: A torque reducing means is 
constituted to control the supply and exhaust of 
pressure to a pressure chamber 44 of an actuator 41 for 
driving a throttle lever 24 by a normally closed 
electromagnetic valve 51 and normally opened 
electromagnetic valve 56. In an ECU 15, desired drive 
torque is set from reference drive torque set on the 
basis of the traveling speed of a vehicle according to the 
circumferential speed of drive wheel to control the 
respective valves 51, 56 so that the drive torque of an 
engine is the desired drive torque. Then, a cornering 
drag correction means is provided which correctively 
increase the reference drive torque of the engine on the 

basis of a detecting signal from a steering angle sensor. Thus, the reference drive torque is 
increased after the completion of the vehicle turning, and a feeling of the vehicle acceleration is 
heightened when the vehicle is shifted from the completion of turning to the rectilinear advance. 



4* 



~%j — 



..J 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAUDaG4RDA40402273... 2006/05/22 



Searching PAJ 



2/2 is 



application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



http://vvww19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAUDaG4RDA40402273... 2006/05/22 



(19)0*H#fT/T (JP) 



(12) 4# ff 



(45)5&frB ¥^8^(1996) 7^240 



(51)Inta. e 
F 0 2 D 29/02 
41/04 
45/00 



3 11 
3 10 
345 



(B2) UDfftt** 

212518448^ 

(24)»®B ^8^(1996)5^178 



F I 

F 0 2 D 29/02 
41/04 
45/00 



3 1 1 A 
3 1 OG 
34 5G 



»«BO»l<* 37 H) 





!ftK¥2- 127012 


<73>#Hf*£ 


999999999 










(22)fflSB 


¥^2^(1990) 5 £18B 




3KG(S&$iK;£ 5 T@33# 8 ^ 






(72)SgW# 


*tr mm 


(65)&W#^ 


8rK¥4 -22735 






(43)&B!B 


¥^4^(1992) 1^27 B 










(72) lew* 










Jfc£lftiK;£5T@33#8<f =M&m 














(72)569^ 


&m mm 








«^^tE^5Te33«8^ zLmam 














(74)ftSA 




















(54) BB9!©£*M 










1 




2 



(57) m&m&ommi 

< «t 3 n (ft 1 2 h ;u * (Ditm % mm? z>h)v 

^Ui-tr>1tt, ±E*ffi©»itt«ti»r*»tt«t-tO!) 



10 



AEtttLT-fciN ±E»«6ft-lr>-9-^6©ttttS«^*iS 
t?*±EH«*^**>t±EB»h;i/^M*»^»*U 
TBaE«MOS»B»h^^S:*^|Sl^*|jET-5>ri-- 

<^!i£±C0fiJJt!#i?> 

So 



#*^WiKi;TC<DIB*fBW!*«*3piJfflLfc3tfTt. 

lbtt<DgltES[^:ttltili(Disl«Kfta:«:tftttiU. £<DBK)t& 
U C©XUy^»l*i;T«HBB*K»h;H^t*|jE 20 

jse in fl# k * w (d m m <n ft & iz m v »s n ^> e n h ^ * 

MOlOT^^o so 



f 2 5 1 84 48^ 



X'J !y^SK±TSfc«>trtt, «l»a>B ft HI'* Steffi 

t<DBm&&£<DM%&m?m\3miz^-tJ:o\z. ^ 

<fcte*J:3l;:, EUttcoxU y^a^iSSL. x*;M= 
o _ Vd - V 

ts*pe» mi^ ^±xsMm<oM»mm§L\zm^xwL 

J:E«ite^jt^frS^^TMfE«Sco BgI£ft£Bft 

a>^ft mmm b )v#i&tt&\z i o s£ 

aofPft&fHWT* h^fRlffllaLny htft^fcW 

mt£*<DWi&mxm®Lfz£%tzmw)tfitf&wfr*>g: 
rt%m®&Viizj:-?Tmii2n2>mmb)i>7<D±%'2£ 



»e»h;^*R*-r*. fit, mmmw>h)M7Wt& 

^bS gl® ft h^^iSb, cftShWUMazy 
£i±So 

#r*»tt«*«*iBan, ±E*Ps<&*iei&i3*#T*» 
*Ho*ia*»rx«iHiii7»j«tr*»-5«M(o 

*JB9HHJ:«»*pa>Hl*»iHIS«**rJl 4 a»it 1 R 

SMKjSWl3tt:. »E#l;:«fc*B*L&if>-t:U* hl/A 
-©31«ttllt*H<oa(E**t^*i;T«l«llflD31«E 

»E«"TS) 15^SOJB*H*^#. affi»J»S«l6*^ 

OUTtt, «^.tf#BBHB58-54270^^«^fifBBBB61-3 
1749#&*#Tttl3fl»©»DT*0, ^/£^JWSM16 

w^««jEaaft^a«i3o-a*»acr*ffl»©»« 
*<o«aa^*a»ffft»s*^zaj5ft-r*fc©T» 

So 

«B«iai7rtn««sn*»Affl»«*M»-r* 



(3) 12 5 1 844 8^ 



-f 2l©ffl»offi*»rffi«iSS:«"r* 3 BHZnkT J: 5 
XP7 h^sRx-f 21HJ4APy h^#20£— ffrKHftL 

fcAny h;p«22©w«fiB*«i5i»aaE^3g»snTii 

Bi:B. T^-feJUxA— 23£APy h;n^t— 24£**HI 

D7h ;Uffl22 t7*tJH/ A— 23<Bffi 81525 1 <£> 

oT7t^ A— 23te A Uy h )Hb22lZtt LT@g g 
10 frthfc^T^So Mil, 7nyh^i22(D-igi(:K0 
W-»fc«*28ft«^-y K29HctO. XD7 h;Mft227^£ 
T^ir;UUA*-23^&W^n*(7>**i«fItejtLTV^ 
So X, rcDT^-fe;H-/K— 23<h— frCD^r— ^;U'S^30 
Ktt, 51te#^J;oT^$nST^-tr>iU^^;U31^^ 
-^W32*^LT»jffiLT*5 0. 7^iz;i^\£OU31(Dg£ 
^ii-^aJlKCTT^-t^UA— 23**ADy h;Hll22H 
^LTlEjftTS^^il^oT^So 

— SflBXD^ h^UA— h;Kl&22i — 

20 tSlf^-TSC: (tdct 0, XO7 h)l#20&XUy h)U$&22 

tmzmm-fZo 7^^iw\*-23<zmgB25frte# 
7-33&zn£m*&-mzmm£tiT&v. mbapv/ 

h^UA*— 24(Z)*aaBt3«, CCD*? — 33(7)— 
L/t/RSB34t;:«ltLt# SA h-/A35ri*^j*£tlT^Sc 
:i*lb>/R£&34£:A h^A35<htt, A P >y h^#20^BB< 
*fiaD 7 h;H^/N*-24^lH3ft^-&S^, tVHJXD 

^ h;^2o^pg^s*rfiitrT^ir;i.UA*'-23^iHift^it 

So 

30 fflEADy hJlotf^ 21tXP7 h^Wt— 24£<E>R3 

frte, XD7 h;uwt— 24cox h^/S35^r^-tr;^u;\* 

«-23t— (*<7)*7-330mSS34HWUmtTAOy 

#20* bb < -xmz ttm-? s^ i; o a -r ^«^36^, a p 

*y h;i/«22tIiK$$nfcW«*^:T-»(7>tffeStt37,3 

nr^So xP7h;«f^f2i^b^ttit^xh7 

/^\d>39tr^7±)UU^-23t(DmiZh. B9E*^-33 
COma534^rXP^ hJU'A— 24<DA h y/X35Jrff LftW 
TAPy h;W#20«rBBi;s*|6]trf*»U, 
40 ;i/3H3^LT5 f ^^> h ffi^:##-rs ft*b<Dte U On -f 
;U«l3l40^SaE* 7 — 33*^ UT7 ^ -fe^ U A*— 23<£>ft 
»25HAPy KJKtt22tHtt«*^LTS*$nTl^ 

So 

MEAPy h;H// N C-24C05fe«gI5iI^v SS^T^ 
a. X - * 4 1 CD ^ < -V 7 7 A 42 IZ mfe L £ ©JS9# 430 
fflj^ie^tlT^^. ^C0T^^olX-^41I^H^$ 
tifcBE*S44Hti, WEIal^O n-f ;p«fc36a:*HAP 
>y h;HxA*-24COX h^A35£#^-33CD/Tlg&34tZflL 

#^tx p ^ h;u^2o^^ < #rftntt»-r* JEttu -f ;p 
so tf*a45^a*i&snrv^ 0 fit, cm^^cm^ 



^;i/31£B*j&Sft^l80, XP>y h Jl/#20teB!^fc^ 

BtfiexD^y h^^-c 2ioT««ira«$nTiRaai 

f&\9<D-&£Ml£?&V'-zSj?>{7 46\Z\** J$£EE«47 
*frLT/**i — A^>*48a*SiILT*5g, ^CO/N*^ 

>^48^bit-^^>^46^\C7)^CO^(7)^I^T^ 
j£lk##49#;frg£nT^£o CiniZ^O, A**:i-A 
^ > * 48ft CD ffi 77 te+J— V ^ > 5 46ft ?7 £ t3 « 

^nbA'+i- A^>^48ft<hittJf27^^X-^41 
<D&il&44£\** E«50*^LTaffltt«t/«CoT43 

coiS«50(7)ji*n«#5i«RfEBsa!(7)»— <o h;i/ 

* ffl»ffl««#51 K teE*50*S 5 tiy^ 52 
^#*53H#»T^tf^54^ja^ji^tlT^-5 s 

SMltOMOEBSOUte, XP>y h;P#20J:0 fc±8iE« 

T, il^E«55(Z)^«ti{l«*ji«I^MftSOW-(Oh;!/ 

^fWWffl««#56Jl«E«55*MiftrS«i:^^^^>i; 

* 57 £ ft-i*-r * fc£ta58#ffi* i& int^S. 

#J;U;f. h^^fH»ffl««#51.56C0^3. — 
0%<Dm&. ~7 2 3-=LX-—*?4\<Dfr1l'^44tf7sUyh)V 

-^41(7))E^S44}6V\*^rzL-A^>^48|^(7>JE*<hJ5fi 
f l^tE^O, fH«f»43^»10*. fe^d6±^fr 

Tx h;i/^^JfPfflm^#5l,56cD7 :r ^--7 : -^^^i^^T 
^^tirctO, T^iz;^^3l^K^^»tlK^j: 

yjis3\£T?^^x.-&4\tT~mmzfflWTz>jzv\zis 

fz&* ®SuI2&l9ftHz:o<7>XP y b Jl^^iE^JirE^J 
U, —ft<D7.Uyb)\,#&T2±.)V^?)\,3\\z<Dfrt£Wi 
-t&tmzifoJjCDXny b)in$:T>7 3 L 3.3i-94\\Z<D 



( 4 ) ^2 5 1 8 44 8^ 



mzi&m.<g\s<DTffiffiiMiz\*s mmiKDmnm 
T«s»^«»«ityx;i/59H«i&$n*o iii 

#60<7)BB#BfPaS:SOfflir'5CtT, j8Stt*17H»"r*jl8 

WT^ik^^ ^61 Hcfc 0 «t 5 Hfc o T^<& 0 

S»EECU15II«, ttMl ifzft 0 Wt Snx«HlHHE» 
*ttm-rSfe«)(D^7>^ft-tr>1f62i:, SUKiSIIiCe 

»©Mrli64.65<7)^«a*»aiT^fc«)<OB9ti 

lalte-tr>+l-66<h, Xp >y HPjPxy 2lH*0fttt^nT 
h^UA-240BBK*ttHiTSxny h;URKir 

jvx-t ^68<£>ft&> «aei8(7)ftaeB<7)xr^ u-^-69 
20 rt^awte»nT«i»ii©iKttai7^ta£n*sa«* 

tftmr^*;Wv>»8SE»f|-#(DX7 7n--fe>i^70t, 

*M-t>it7i^> »«e720j*tf^ja«-tte > nT»aii 

74<h-r^X^va >*-X-f y^75t^SE3Bl!UT^*. 
^■l/T, -tib^^>^^-ir>lt62&^Mfffl[Hieir> 

68S^xr 7 p — t >-y-7o&tf#ffl-fe >im;&r«*§u& 

*tr>tl-74S.^-r ^X^->3 X-f ^^75^b<7)ai^7 

-7h (J^T, Zt\&TCL£W»?Z>) 76Hte* iftfEX 
P*y h^BBSir>ij-67&«r>r KJl/X-f ^^68<h^(iX 
P^y h^#T f ^2Hl^0WttbnTT^-t^U/\*-23O 

$&mm-n>y-so,8\£. mm2<DW.mttm&mm£i,T 
mmmz^^m^m3(Dm^i^mmT^>m^±> 

*9*84<h, »««83t— <*(7)»ttA> KJU85O360ff»(0 
40 iE^fela (*P82W5Kittjtttllttt^ck^^ffiffi^C: 

ncttns) &«fflT«>awfetta«pfi[«-t:>-tJ-86i:^ 

^ScU, biz >it77. 80, 81, 84,86^^0^77^^ 

ECU 1 5 £ TCL76 £ tt % ffiff >r - >^^87 $:^lTiB «*1T 
430, ECU15^e>H«MliIte»^fflffiiCeft«3fi«13(7> 
W*«l63<Z)|Hl(£*R^7'-f KJI/X-f ^^68^^<7)«ffi« 

^»o«Hiioa<gttji<7)«ffl^TCL76jrai&n-5. m 

IZ . TCL76^ bH: OTCL76H TSCit $ nfc S ^tJj h ;i/ 

50 tl&o 



fc«-&0«Mii(Da«Ki!ih;U^Tos i&HJWI»£fT 
^^«&0«HlI(7>B«(B»h;i/^Toc i^TCL76(IT^ 
CIItIT^IL, £nS2 0<Z>S«KftHI^Tas, T 

I»hWS«gl:ei;Tfi»TS'5«t5i:l/T^4. 
S^tMfettffilMtellfcJJBtt 0 m (o) 

(Dyy^<7)^)±y h SfcWi d <Z)ffilifll<B1* > 7 >J >tfmWl 

TCL76«*MV*$:iSSL, cntl^Tjf *fc$I&83CD* 
83<D«PSLffi«dM ECU15^TCL76 + Oia:*L&:^;*^ 

^gffiiE^n, -ry-y>3>^r-x<^^75^^-7 
^iW^iT:0Midm(o) assies 40 

TCL76ttM4^T99iaisIfiir>^66^6(7)tftffi« 

2 

5 = g H 

/0 H 



^2518448^ 

10 

1 1 <Dmm V)w zmw? z> x u * ^©jw^fT 
o,8i^e>(Dttaifi^t«i6ft-tr>-iJ-843&^^«tm(i^t 

f LT. M6lZTTCL76Hiin&©g«Kfth;P^Tos, 
Toe frZ&mUEtt&Emmmh)l>t7To$:3E£ ITSM 
*#«LT»JCr**jS^«toa8?r*. II:, MBit 

fr^llte, T^7^^X-^41^^LfcXP^ MU#20 

M7(lTjftfa64,65<7)XU y^Ss CD^t: 

XU yy»g» J Ml!Isl«IWSr#aUTti*«-&Htt, ECU1 

T^mzmfflL. ^\zm*m&m?*<Dmfim&izM-fz> 

f-^Cl^> £OECU15rtTI=!«jiftSPo€:»a 

z.n\z£z>TJ£mz2&mmte<&£\zMff2i£2>i: 

U ^7WJf8^1iS!IsIMW&«aUT^/«c«r^»B'fr«, ECUl 
5tt— **0> b)V2 WJ»ffl««#51 .560^-^^ *S 0 

* 7£9aE-r ^x^ > 3 >^-x-r y^Vsai^ttiBf:; 

$alHie't:>-U-80,81c7)^ffi{f^{:g^^T^3iV$:TS 
(1) JiJ:0»«r*t*Ji»lfcfti:>it84^6<D«Ui 
fi-9^S^iTffir»64 t 65(Z)ffiftd«:TiC (2) £0* 
^09#(D*pS]820 3^^1rajiJgGyo £T5t (3) 

• - • (1) 



• ■ • (2) 



50 



(6) 



^2518448^ 



11 



G Y O 



( A + 
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(3) 



MU Vrl, VRR«-en-Pn&*-*t<^»(t78.79<?!)« 
*£ittfc. on Sj|fett83©ffiElHlft. H4*ffi82<B*-l' — 

ccD (3) *Pi82^SiiR#{i 10 

ffirti64 t 65(Z) I < >IS&£fTo£4§^^Lte^lg 

MdM^2^Tl/S5t, »tt*I83©l£lHMail d m 
t»«6ttT»«>fi9tt64,65(D36|R©j|6ft o t^Mfrm 
**«£T*. *ffi820H««iiDi£!£CYD £IE 

x mm 1 1 (Dmmmw) £ *§ie Lt^s^tf^s, 20 

^-t^b, }#^«S83CD4«vL^dM £M3C0X5^:7Jr 
tSSI^C^tck^H, TCL76«H1HTJSEIhI»J»4>7 7 

^Few-try hsnr^s^s^twft-r*, fit, ^ 

(7)HlcOX^^TiIT*j^82^iM0^ia^T^^i:#iJ^rL 
«Hii©ffl***l»lfc«i83C!>*affiBdM t 

J|#*§(DT, J*l6tt83<7>ifiSE:tt»aM OD^SttiE* 30 

Hiox^y ^{rT*H82^a!lHl«HW*T«^:Vi 
tflKfl/ft«6l:li *«5*i83©«iMfcBdM ©*H* 

(1) iC«kOJIffitSo TCL76ttH3t*T»liJSV 
RL, Vrr (AM (£IT, £n£»«S|giOfftT*) I Vrl 
-Vrr |*J»HUL&«, TCL76ttH4HT«W6ttS«pffi«-fe 

>*86HJ:OMH6*683©*qi4tBaN *t*BSnfc«l 40 

«W83cos2pteB d n ^«a$nfc«j8Tcoteft*2[ffi 

tB^nfciaiKttfillPlfirBdni (n) tflmimMtiiztiitVk 



c<7>H5ox^^^trT^iHiscm$n^^ji£MiS0(iB 

0m (n) ^E*UJ$nfc»l6ttlSE0firfid 

SfcfH* oSM&ilM I Vrl -Vrr | »***kHn?S&^fc»lr 
iMKcfcarcfcO, flaaSBHBVA«*p820)*fT«Ftt«lz 
*^T*»«HJ:0, OTA«#«fl0km(7)*D<ig^:»£ 

TCL76ttH7^T««l5SII I Vrl -V 
RR |*^«6K5£Lfc. M*tfftl&O.3kffl0)ft$HBVxJ: 
0 fe/hSH*>5a^ o*0*H82^il[il«BH»**^ 
i^StKt*. HfflVx«r*B#Okmt L&H© 

fc*©awi78 ( 79©^>f-voaaEEW«K/j:^« 

«jBi82^il[jg«BTft^(Zt>^t)&t t . *t 
C7)^tffl78,79CD^5g^VRL , Vrr LT*M82#ltji 

fe&£>f£«78,79tf>^-f ^<Oi&9LEEffi9L<U 
^m-S. NGSMIK I Vrl -Vrr | t4*5tVHJtWLT 

l:^tct^CT77ftlTi5t, ^cov^r^b^iSv 

COH7<7>X^^7 F ('T»ttjSS i Vrl -Vrr | rtlfiflBVx 
^TT^^tfWL/i^bH H8HT»jffiMS2p<(ftB-fc 
>1*86a*J**6tt83<Z>g*PffiB d n LT^^^g*^ 
&*J^-T*o -flT, ^CDH80X"r^^HTSj|fettS2p 
fiB-t>it86^»IBtt83©S2pffl[BdN *«H3LTH 
OT%*p82^Hji4*»"r»-2>i:«*rLfc«^(I«, 
H9HTTCL76rtHW«$nfcH^lv?S:U^»-0^affl^ 

&\Z, TCL76«H10^T^©*-O^Sffl^-r^©*^ 

m&iz\*. HiniT*av^8jEHfflVA«fco*:fri^s 

*^*WJtT*. ^©HlKOX^y^T^aV^HttVA 
«fc9*S^i«KLfc«£l;:WU H12HTWMMI I Vrl 
-Vrr I ^#^0Mkm(O*0#HfflVBjaTT?»^^S^**lJ 
AtT^o C(0H12OX7-!y^rT««a* I Vrl -Vrr | 
^flSEHfiVBKTT*^), fin"6*P582^itjl«J8Tft-5 
tWKLfcttSa, H13HTTCL76rtlIrtja$nfcH^U 



13 

■■t>*86^«jre*ii83<D*qiffiiidN **muTiri-&t 

^0.5»«l«LfctWWrLfc«&Jrtt, H15l;iTflM6*ll83 

my^CfFvs hL, Hl6HTHH«Wfi«l83(Da2pffi 

Ion ^ttffi$n^l^«!6Ta)jieft*5ite«*SaF7^ 
if Fit*** y h$ntl^^^^^n o X. B9IEH1 

K^^FeAHry HStlTHav^ fiP^Sj|tW83<7)S2P 

m (n) *Sr^:/j:t8t6*fc83c^*Sfi[«dM (n) tJIft 
U ^n*TCL76rtO^^UJltt*5itTi*^»«ett83 

HSF^^FHSr-fey ht^) 0 

m (n> SrK^Lfcfg* C0>»j|6(|||83O4iar<ar«dM & 
mmtLTM&M83<Dlfc!B\ft dii ^SaiT^-^ H18 

m(n-l) t«L<tt^tfll»L&«fi'^ HllOX 

^iTi|[ui$n*»(iiSft I vrl -vrr i n«*tt^ 

M I Vrl -Vrr | ^MfflVe «fc 0 t>*# HiWSr 

a. ^rnt)^82^mii^T^t^ch^b, ME 

H18C0XT-^T(I^fTT^ o 

X, B9EH7^5 L y7HT«.ttaS I Vrl -Vrr | 
filVx^O fe**lfitW«l/t*^ U<D7.^y7\ZT 
»ll6ttSipfiHiz>1t86^»jKtt830S*fi[«dN £t£ 
aHxT^l^*iJ»rLfc*:S«, Hl9l;:TffiESi--G>¥ 

H»frT***, MEH6<7)Xxy ^trT^jSv^MfflVAKt 



(7) ^2 5 1 8 44 8^ 

14 

£«BrT^&^<£>T, ^(DYiXKDX^yVlzWfxT^o 
— ^EH4CDX-r^7 i tlTlSlifea83c^Sip{5BdN 

BT*5tW«Lfc«§i:ii, H20HT^SfettS2p{4H 
-IT >iJ-86**»tt*83©*fllttlt on SrttUJUTl^^g 
fit, w<Z>H20<DX^v/^lrTJ#l£tt 
a*ffiK1r>1t86**iaiKtt83©*qifl[«dN £&tfcJLT 

10 fcBBMVA i D ^*»S*^ tWftT*. 

C^H210X5 L y7 F tIT*3lV^HfiVAK±Tft*i: 
WBrLfclB^Ute, TCL76^H22HT*«l5fi^ I Vrl -Vrr 
I **ttEBMtVx«t0fe/hSir^5*^ "O*0*5582^a 
Jltt»l**^i:'5**t«ft-r*. fit, CCDH22CO 
XT^yXdTfgf&aM I Vrl -Vrr | ^HttVx «t 0 fe/Jx* 
^t«Il/ftft6tf. H23frT^EUKiSnfct«6«|iaE 
[Elfegdm (n) ^MIsI*UJ$nfc»ilfe«iiSE!aifflr«d 

m(n-J) &#L^5*>*W£T*. ~<DH23GQX 

TCL76«H25HTdO^— CO^ffi^-f T<DttO 
> hPB46^^0.5»gi8Lfc^5*^ En^>*Pi82(7)fiil 

tt. WEH2OX^^^lS0, fl&EH2-H4,H20~H25<D 
Xfy 7^36*0 alt". £0>H25OX5^.y 7CTS 

30 nwjLftm-siziz, a9EHi6o^T-y7n»fr-r 5. 

ft-fc* «IEH20(7)X5 L y7HT»j|e«SipffijHr>-9-8 

H21<DXT*^7HT*5gV^BBfiVA«±Ttt 
BP%H22<7)X7 L ^^rT»Hi$n-5«tt5gS I Vrl 
-Vrr I H««Btt^ftl»tWWLfc»^, *t^4H22<Z>X 
T-y^HTfiMt** I Vrl -Vrr | **HBVx cfc 9 
tflKL^^ MZtoXryVtZT^mWitiZtirz 

Wttbib&m&m 6 m (n) ^siiHij|[tB$nfca*6«iiSE@ 

&§dm (n-l> t*U<*^it*IJ»fLfc«^«Z«, 

40 t)mJEHl8(7)X^^7H^ffT^)o 

h5ehi6(ox^^ rizxten* ZtiLm^my ? ^f h 

TCL76«H26tZTSaE(0» 
StffliSlHlfeBom (n) ^S9lsI(Z)t6ll6tt83<7)4>i[fi[Kd 
M (n — 1 ) tlfLH. BP*> 

6 m ( n ) = (5 M ( n - 1 ) 

feg o m (n) ^WSOHkUettSSco^afflB d 
so <D7sV-V7\zWfs\s. X<D&ft^±Lfam¥lMrf'frt>n 
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(8) 
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Z> 0 

830*2:fi:flidM (n-n t%$ls<te^tmmLfzM 

£\ *mffi&\T-tem&<om&mtizi3i®:wdm cm ^ 
<D&&mtztj:mf£m3<D*±L&&6\i (n) tnwat 

m (n-n ir^LTCOffilESflBtgA d*«ffl*^tt 
tfn^b^^^^ST^^r^^SSiD+li^Maxi (n) <h 10 

TCL76«H27tITSaEOJSJteffliSElHlfiild 
*«» Ufcfi^^K^ LfcflOlf iEfillR»- A a J: 0 

tmmLfzm&mz, tos\zTmfzfe&&m3<Dtp&& 

■ d.M(n) £:> S»lsIW»j|fe«l83(D*a:{a«d 

M(n-l) £^<£>*iiE$iJ^S- A 5 £fr*> 20 

(5m (n) =OM (n-1) — A 0 

H270X-7 t y7 p HT«3fbfe«^0*liEft!llR 
S- A a J:Ot>*e^t«|Rbfcdli^frtt, H29HT9I 

flEOSlKttlj£lHHa«din (n) ^€>89lHl©»tt»ft83(Dif 30 

SLffiBdM (n-D *«»L&M*«jE©ttjEfHIRMA 

^^tmWjLfzmSlZte. K30\ZT8ifZti;&&m83<Dtp 
xL&m d m (n) £mr0fDl^tfctt83c7>*3&B a 
m (n- i ) tiE<D^iEM^MA d tfr*h 

6 M ( n ) =OM (n-l) +A d 

emirJ: 0, ftT6^<Z)IHHfrJ:oT»l6ft-tr>+h84^ 40 

<BU H290^5 t y7 p tIT*JILfctt7^iEa)«iEIWIR 
MA d J: 0 *>*€ru^fc*iJWf H3l(-TSaE 

idM (n) £LT-e<£>££0S^fcB-r«> 

c^ct^n, **teCTT«is«fefiS83<D^2:fi^aM ^ 
*B*iiE-r*iB. '&fam£ I vrl -vrr i <D&&mm-r* 
mz, &mmmfa^>vz§fr%<»i&\&mn*m j £T so 



^ft\zmffem3(Dtp±L&Wd\i Z^ffiJETZZttfT' 

LTfc&tSiIM I Vrl - Vrr | <D*T«ffi«83(Z> + :4&B 

fi£oT> Stttt64,65S:iSElHltt«i^*S{rLTff**0 
*P82^KitUfc«^, -OP#COjilt^830^^{i^o 

x^y^i*tt^»*ettffiigfiB(7)«j«Bfflam c»> & 

Z<Dffimmfc#mz±$f£h<D£Zi:Z>tf. zzm&&>»<D 

+>-8o,8i^ ^<Dmmmntizm^rmm\i(Dmmh)v 

Tos zmn-fZo 
tz^x\ ?^*£&m£<nmm%m*&mB2izmt> 

W*C^rcO^Jta5g^Gx$r^te[Hlte-tr>+l-80, 8l7^£0) 
^^CS^'^TltliL, Cl^Ha»llPifiKGx©«*fi[ 

\zttfc?z>mm\\e>&mmw)b)i'f7T*$:s ffi&mmii> 

>J y^«IWffi<7)*ifiVs*»ttlilKil>-9-80, 81*^6 
85101 KT— Otf>f£*|j£VRL , Vrr <7>ft<B/jN$ t^<0ffi£ 
RgSl02(IT— 0(7)m*wj£VRL , Vrr <7)ft(D*#fc;£CDfI 
t^JOMXi' ^^103lI«tO—^(7)a«88l01 ,10205ft 

CO*ilVsH, 21 "3<£>f£fffljgVRL , Vrr CDft0)/h$l^ 

©fiVLHwsa (i) *n<fcoj(a$n^*avn*tjts:r 
sa*fttt<o«»KvS:*Kfflio4nn*Ku. :nt^ 

^C^ftfffljSVRL, VRR<7)ft(0*#l^<7)fflVHtr (1-KV) 

**»8B105^T«» Lfc fe<75t ^jfjPgT ^> ^ 0 

^ty KottlBTtt, «0»7tX-f ^^103H«tO— 
<Z>f£fffljSVRL , Vrr COftO/jN^l^C^fl^^jSVsiLTil 



17 



(9) 



S2518448^ 

18 



Vrl, Vrr <Dfa<D±$teJ5CDm$:mmVstlsTM1RTZ>£ 
jSVrl, VRR(D^^/h$l^(7)fI^^3gVs<hLTil^b^ 10 

-0<D'&$&mVvL , Vrr tf)ftcr)/jN£ I^<Z){SVl tl fi^ttttCD 
Vrl, Vrr <D^<D±^^<OmS^\Z (1-Kv) ^fi^lO 20 

(I. ^64,65(7)^jiSC0¥^Mi:~a(7)^^VRL , V 

^tlsk mmtenmm&fimtetinzmw&zfztb 

G X F ( n ) = " nr R * Z{ 



mmvsM t-®mzm&Lfzmmsi n -i) 

p V S (a) V S ( n - 1 ) 

^ x (n) " 8.6 - At - g 

* 'J y y«107HTM»JD3**Gx(n) *0.6gJl^ U y 

-r £*§® £ t % £ t ji&t r £ a*T 

^§-«t^b, *H82<7)mJ*lnijtffiGx(n) (DS^cfiS^^ 

^jEHiif*ftPj$SGxF{n-i) J!^±(Di^, o^o*r^82^tra 
JiLttWT^*»H«. ^©©tfjEMISfelnaflEGxFCn) & 

'x(n>-~GxPCo-I)} 



^GxF(n) *ttittW^<«»«lraafllGX( B ) »IiB«Si*TfT 

^HI<7>HJ«in5iKGx(n) ^S(fIeI<D^iES9fgJnaSffiG 
JSSfr 5. 

GxF(n) =CXF(n-l) "° 002 

iLTtfjEttftllPiiflEGxFcn) OttTSfflttU 
«tS*H82©lioaK*«l»r*K«rttt««LTl^. 

Tif>*«»TXU 7 71s #*jE* O£0Si]f£64,65tf>X 

-5 - 1 6**tt»lW«*Vj:^^T, 



GxF(n) = GxFfn-l) -°°° 2 

tUT»jEW«aPi»*GxFa)ffiTft«iffllL/. 5I<E#Jl«J: 
**W820jtaigB*^»rsi6«rtt*«iSLTl>S. 

U 5HE«H<t^*p82<DJpaB*H3*-r-5 
Ml/Tlr^KttTtt£EIHf*SBl6(3j:«iihEEAgnxai 

So 

^l/T, 7w;i/^gSl08HT/-rX^56^n^IES8 
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§§2 5 1 8 4 4 8-if 

20 



&tnJ*&m%mi2lZTlMM.l>* M\Z»tkA't >-fr84*> 

ffilESSLfflSBl 13HT»HiS*l* 3-t'J>yK77^ 
ffijEh^^TcSrjtaSgBlHUTJnSL, T5t (4) il^ 

-r mmmm h >v * t b &w -5 . 

Tb=Gfo -Wb • r+TR+Tc • • ■ (4) 

&<5o 10 

•^^T, ^?nfr-Jj&MmTZ>&?lZlsT^Z>&, T 

Tc &m\ imizTskTtm $-?y b^r^ 0 > r *ur j: 
mie (4) a:n«fc0Kussn«>S2pB»h;^ 

A*. fl<!:6-3TL*^J:5ft:^A^I»jtl/T^S. £ so 
TCL76«H(ffiS|pIte-tr>it66^e»<7)^ffi|g^HS 

diitr^T, «HllOB«Bfth;i/^Tos *3SCffi-r <o 



*P82(O*ff*II«Bffi{l3*UT10%gScoXU 7 71 
Vfo =1.1 • V 

tLT, TCL76«ftl5tK«iEfflll8tITSBl4BIH^-r40 

K;^*HifflH««i(tavtojiiipj|c-r-5. :oxu7 7 
nTBLj&mzmm?z£5temfa&&fzi*T^*tf* * 

lO& e 

«£fc*j:3KKj££*i*o 

T, ^82^te0*^«c:O*r^82^R^^JKiaT#^ 
•fctJH, B«fl9tt5SVro«:a[aiBFctO ! b/h$<K^-r-5 

^--T, ffi!lHl«jEffll20JlT»15H(O^«T^'r*D^ 

Ty^^flflEBafltinijaffiGYo csenx'j ^ ^« 
iesvkc £ss*mu rn*«»«i2inT»qih^j|[ 

>*-X-T 7^750^>«ffO»J3fTfcnS««[J<7)»l6 
«83<0*jCttt«dM <©*H^fftotl*ST«* «ffi«i83 
©JKlHlftdH OfiStt^^OT, «tt78,79(Z>«5i*V 

rl, vrr \z£Qmm&2\zmf&\zfEmTz>mmmmYiz& 
^ie»vkc ^^^m-r 0 

&©«ffi«^HS^^T«JE (2) SCUcfcOttftdS:* 
iiJU CKBftftdSrfflloTfiaE (3) SH«kO**l)t 

lot, »ttftir>-^84X«»j|fettSiPCl[B-b>-^86 

ite* f :t, IS^ft-fe>+i-82#ii 

I Vrl - Vrr | ftffl^ 

Tmm82\z&tt&n&<D&mmmv&nihi'* -n^ 
z\<Dmf&<DmmmmGY\$'&t!am& I vrl 

-Vrr I t^3!Vt*^TCL76rttI«l*ii**lfcflllraaK 

«Kffli22JrxTa: (5) <D«fc-5(3ffaj$*i, ^n^v 



0 1 > ^2 5 1 84 4 8^ 

21 22 

U Y 3. 6 2 • b • g 



^ ffl 1 23T »4 «^ El J|C Ul L *ftia*Gy i«) t lfflig» W L & 

G y f { o ) — Z-25g-{G 

10 

llR«(I«fc0TCL76JlT*mr-5C:t^T#S. 

LT43€h ^<Dm^£^<A££TCL76OA0^KA;bL 
T&fflffl»K«T*— n>AU — ^88*iiLTAlffl 
T-ilA^^itT^^o eiC03>A^-^88(7)^i3g^(l« 

lfi«-tr>-9-84^Wrjt8Tl)t, A05g^OA#SJI;Wa^ffi 20 
*fiAta>AI/-^88^t>a:/j:0, Al$8^CDA2?S 

*«EE**-fiHpB. «A«2&M/\-r l/^HT*tl 
tf. »r«t«»rLTcn^ltieft"t:>-9-84^^^l6ffl 

84«(&g*£ttffiT£J:5lrLfctfi. V7h^x7l:T 

mtf, COS^(0^t±l¥IIi<7)-^J^^Tmi7ia(I^ 30 
TJ:^f3TCL76«*rwUlTfl9E»16Hlr*Lfc»f«tt 

w2tiTMtti«ite-fe>if66&^«ttiHi<e-fe> j y-8 
o t 8ii;:g«at&5a>sa*£«jrr*« zomtDXryy 1 

frT»iaC1:>*66 i 80 i 8lJl»«*%l>t«WLfcJ|ift 
Utt, W3»rTlftji6tt83^ra-*^lH-|HlGJW±, «A« 

7 F frT««tt83^H-^rftti400K«±a*eufctW»f 

fit, ^(OW4^A^u/-/tITjaife»83COS*&H<5 
B-t>1t86^jEflfr»-S^:e»tf, 4ftil£ttl83<Z>£qM&B d 
W4tZT»ttft-fe>it84^a«TftSt«WfL, S«5B£ 

^te\V3(D7,7 : -^^{lTli^^83^[^-^r[^II400^ 

^iT*«!(il83©*qH6:«aN *«6-&*«#^»iett so 



Y (n) — G YF ( n- i ) } 

aepteBi: >it86^ 6 $> o ft t m m l fzm&iz miz 

T»*6ttl4»:£ffifi<5M ©¥W*««ArT^**>5*V SP^ 

* L T C r- v 7KlT^S£fiS83t&*£&:B d m 

S I Vrl -Vrr I **«Atf#lRjl.5lan*iHA» W8HTflC5S 
V^J^.tf#^f20kmt«P$60kin<ta)KIH*D, jaoW9ir 
T 3 (D»S<Z)»ffi(tt83<Z>jSSEIsIft o h 0OlB»BAt«^.HloaE 
HP%*P?82**»*a*fl!)jB*TJtia*T» 
5tflil/ft«6i:H tMfi#|-fe>-if84^jE*H««L, 
TH<5ttS«, mettlBlftdH OlB»BA*l0*et±«:*i: 
SUftft^S, W10tZT«ffift-fe>-tJ-84^j|#T* 

MVkc aC*©*We/\> K^85(D^9^L^#;tb 
n*©T. ^Og««llPjS*Gw*«/hSftB«Ttt, HE 
jE«J0»£Cyf K*tfirr*X U y TlilEfiVKc J: 0 fe/JxS 

82©ttifitt*fll«T*^t**B*L<, 25(rc<Z)*j$v 

Vkc JiMV^^iKLfcWjEWBtlBlSH^ST^y^ 
^6K*ffiUTiWi-r«>^i:JlJ:*}, «IEA U y TttlE 

y vufflq* y 5 ^Fs *«tyhsnrt^ *^5** *«3e*r 
H^nTi^twHLfc&bH mmjEmmmmGYF 
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jitea^ss^^yFHH , FH(7)rt<Dt^-rn^-^-i:y 
aft«¥S»7^d/FHH , FB^fnt>t7^nt^ 

Itft^ri^m^W^r^^yFHN , FH(^)|^CO^-rn^^-fe 10 
Vfs =Vfo +Vk-Vkf 

mrBE*liEh^J(afflB««(r«5iVFs tO«fT»-5X 

'J y:7Ss £«W«i24f3T*mT£o fit, 20 

X'J77is tLT»l»-2. Skints 

X, U ^^ffl-^flnoxu 77is trttLT^a! 

fflEJtMttiE£l,Ttt, *»ffll26HTXU^^*s so 
J'lt««ftRp*»ttTX*W/j:*liE«**». IC^S 
^127fITfalE:£gft^ifl309^i$Jtpm CioTf 

v s ni6 UT»20Hn^*r^ * &K*avr J: 5 

{b»r*tl6Lfc*|]ES:^S-rSfcae). tt#StJSffl5l28KT 
£*«fc«IE«£ffHJU £<7>»IE»lr*tLT*»g&12 
9HT»ffiS:ilft«5fi«13^jgtt; p m HI^^Tf d& 40 
K£$ftfc«IE«»PKi ^ilL, tt#«IEh;i^Ti£ 

_ D, 



T b T p 1 

os — ~~ — ___ 



ATi *im*u ffifrx U * as s ai*0>»£i;:H« 

/h«»*KE HH* ATi S*ILTl^ B 

{IU 3G)tt#*|jEhJl/^Ti*3«*5SVf3lCi;TpIS 
<7)»2lH^^y7tl^T$D€rTIEfflTiL 
0. £<0* U ^7 s j[l31H < fcO*M82<7)*itl«. 

m\\<Dmmt}&m&L. mm2<D%mmzmmvf)*±B- 

< M»«iE h;P^Ti ffi^tS < ft£cfc 5 \Z Ltli 

-5. mm<DW3L&&mtbz>rztb\zmftffijEb)\'?Ti 
\z±mm> w^tfokgmsiweu zo&vy^mmizj: 
~oxmftffijEb)V2ii \*m22mizijk?£z>\z&itt&o 

;I/^tpi ^smr^o 

ft43. TOE«IE«»pkp. pki «»EEiCa»i^iS«l3 

co^jgitpm \zmmmix^&WLfezntzm2m\z7K-$- 

X{fc*Gs£ffHJU ^nH«»«»KD**ffffll32HT 

»£*aj-r*. fir, ^ncioibn^icfn^ 

n±l8ttfcTIHtti<BfWIH£Ktt, «#«IE HI^Td** 
«ailJl*#A:«t<c6&^i,t5II, * »J y7gRi33(lT 
?Vv-79m&ft\,K «»«iEh;l/^TDS:t#T^-g)« - 
0)^7 ij y *P]82C7)^fT + COm^3iVF, Vrl , 

VkR^Bffittfi!^*M82©*tftt!B«JiJ:t>T. f»^W 

Z><D-Q. WAtfTIH«t«:-55kgniH^ U 
±Kffl*55kgmH^ Uy^U tt»»IE MI^Td**** 

LfrZ><D*>* l!D^gi5l34iIT-n^it^J^^1iiEh;^ 

*Tpi tmftffiJEbJMTvt&MMl,. :n(:J:0ib 
ft h;^Ti»a>«&**u Wi*nc«i35HT«Hiit» 

CtHctO, (6) C^tX'j7 7Mffl(DgiI 

ft K;i/^Tos ^I9it§ e 
— ... (6) 



±13 (6) SW*Sfc9IS*>fcJ:3H, ajS^tiHSBft 
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mm (6) s:T»ai$nfcB«Ki(ih;i,^Tos«a«s 

136*1X81*3 X %mik?Z> SWTSSIft Ml^Tos * 
0£k±\z{?Vy?L* X'J ^7fil»OBB46Sc^>«»7& 
Wftr*fc»0)IBtt • »7ffl£ffll37T<0«£fflJil;:ffi 10 
oT\ Ml^Tos irHT-51»ffl^ECUl5HtU 

*7$ns e 

HUte • »7 J PJS»137HTE (a) - (e) 

HjR95l0l^6OHi*«:^U y7»JWffl©*jlVsi:LxT 
jS^T^ct^HWOiftAX-r y^l03$rff»$1i-, 
KKMI^Tos lr|»T5««£ECU15l3HJrtU X'J77 

mw<Dt&T&mm itx u * ^ww* y ? ^f s # »j -t 

(a) aME#«:BI*Ki:H*i&X>r y^SrtgfELXX'J 

(b) a^«(Z5g*LT^«>Bfth;U^Tdtt*M82** 
frS it* h . M A tf 4kgm«± 
T&So 

^ -t > 6 <om mm *t i 1 «t o * ffi <* n*: wbq m 

(c) X'J 7 7is te**^2kmJ£A±T&Sc 

(d) X'J 771s <Z)^{t^Gste0.2gJ!^±T&So 

(e) mmmmF&&ftfcmm3a\zTmmwLftLtzm 
fflfttipj£a[GFtto.2gjm±T**o 

ffilEHJ& ■ »7 W^fi5i37^x U v TSJfflc&lfll 
te«r*J£Lfc^ Tffi (f) , (g) (r^T^^^^co 
^f^S»SLfc«&CH XU 7^IW?BI»7i:W»f 
^TX'J7 yM'ffl*P y 7 ^Fs $:'Jt7 ECU15K2* 

SJKgBl02^£ COttS^J £XU 7 7IWWffl<0*JtVs t 40 
aS?T*«t^H«JO»AX-f y^l03£f£S>£-tt£o 

(f) RSKIfth;^Tcs«B*eil!ih;^TdK±T* 

So 

(g) 7-f K^X-T 7^68^^"^^b^>^^^o^*C 
J8, O*0ffiC*^Ti7-t:^^31«:BBttUfctt»^ 



a* - <a^»x-f yfssffi/tx u 7 7»i» 
-cax u y^wa©ffla©a£tis:«-ra25Hn*-rck 

51^ TCL75«SltlT±5ELfcSfflx-^©«a»^» 
»KSfP«S9E*»X< y^a>*ffttt|IB«tt<ffton 

So 

S2HX£"fXU 7 7B»t7 7^Fs^t7 h£ 

ytfYstit't.y h^ntl^^OT, TCL76tiS3{IT^Iffl6 
4,65©XU77ls^W^L^I, #JAtf^B#2k 

C(£>S3(DXt- 7 7IIXX U 7 7fi s a*ftPS2kmJ: 0 & 
*#^iW»Fr*&, TCL76teS4f:iXX'J 77isO« 
ffc^Gs7W).2gJ:9 fe*€rif^*5^*«5e'r-5. 

~©S4©Xr-y T'lIXX U 7Ta^{b^Gs^0.2gJ:0 

b)lt. W^tf4kgmcfc0 t^^^g^ ^^Olfet 

finfejl<E#«*pj82**fT$1i--5**^**i 
W»rrs<2:. S6HXXU v yfflffl^y ? ?Fs&*ty b 

u S7HTXU yymm^y^^Fs^±y h^nx^s 

^S^£P*gWJ£TSo 

IfjMl^Tos t l^TmJlB (6) SCHT^HtBUfcX U 

X. m!feS7cox^7 7llTXU 7 7fH»*7^yFs^ 
Uir>y hS*lT^*t«»fLfc»*Htt, S9HTTCL76 

V, Z.n\Z<k 0ECUl5^t h;i/^fHWffl««#51 . 56^X0. 

cfcS7^1r;^^3i(7)B*>i*S(ri6UfcK»h^^ 

&4o, S3CDX^ 7 7(1X^64, 650DX U 7 71s^ 

7 7CTX'J7 7»^<b^Gs ^0 . 2g J; 0 t> /Jn $ V > t 

mWZS5<DX9-yyiZTW3tmm hJVZTdtf 
4kgmcfcO t>/hS^it«KUfc»#Htt, ^(7)^^mJfBS7 
CDX^^^H^fTL, S90X7 : '7 7tlTTCL76^B^ 

{I^0ECU15^h^^fMaffl««#51,56C5x3.— 

^;^y;P3icDK^^st3^i;^^h^^^^^r 

So 

— BimS2<D7,TV 7CTXU 7 7©Jffll* 77 ^Fs 
4.650XU 7 7 ? as^^L^egfi|-C^S^^-2kmJ^ 



(14) 

27 

e<7)10©Xf77(:TXU 771s 7^BS2kmJ:0 
mfteSlOCOXT- y 7CTX U y "7S s a*«P$2kin«fc 0 «b 10 

«*W82(Z)aiiiS:fta it ^ t mmT% t , tcl76«s 
tc5T. mm2<Dmmmmto\*'&ifamm i vrl -vrr 

I SrWfflUTWE (5) ^HcfcO^BRHWffirSC:^^ 
yo ^rrnrfB (3) sSKcfc OgfciJU *PS82a*«SBfc7>y 

m. -D^vm mmmmmmcxo &z.<d& mmmm^o \z 

S^^T^t^), fit, wCD^^mi?^ijaiS^Gxo t 
\Z. TCL76«*5tJKKffll40tIT-»O»ttleICii>-tJ-8 

o.si^tB^^^avsrfljiE (1) airctoaw-r^t 

SOttftdtWE (2) 5t.fcr>8tJ(U BftKatiSftft 
»ffll41HTrO)B5(7)*p82<7)H«fl«ra5tKGTO ^rnrlB 

(3) ^oimt^ e zcoms* vavAf/h^^fl 
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IE«**Jiai42HT«27H^'rttS»iE«»KY** 
»Vlrtfsi;TI=l««to*ftGw IligLT^So 

(3) acfcO«ffiT*^tti{i«tt©,«TWIffl^»-6C!) 

fTBB4fiil[»*^HftK«:^fT-r«»ct5^»^ *P82^ 

*^ififiajT««t6tti*2:ffi«dM £Dff^7^n5 

^0&*_X< y^UZlZXltttS, (5) SCS^ 
< 7-<;^a5l23^ea)ttjiE*lniifi*CYF SrfflU^TfiSElHlSa 

WOJft^X-f y^l43H«fc0«iEfilliniaftG 
yf£«JI!U — ^<7)ieft4>atte«^H»7^i/Fiffl , Fb 

X< ^^143llJ:0*iE«»fli»«142^6(OH««lipa 

KGYo^a«$n^o 

^*ffi82<7>B*SHO«^^<^^#tt«^ttKffitt 

l«JrT*M82HK^-r«)^IK(7>«lrajSffiGyt, £<BI$<0 
»H6«l83©SjtfeftltaH /dim (»*6Wl83<754«a:ffi«a 
m *S^^LT«lni)SaGY^ojfi»i:/ci:*ffiffi;iS*fTtt 
«T(7)Sj|fett83(0fiElHlft 5bo ^*tLTftiaP#H43tt^l» 
&M&ZV>miB\fi6n <Dm-£) £©M«£*T«;l«IB28 

n^>o «JDiSftGY^/h$<T*5av^0iB< 

(A=0.002) tft^TV>^ 8«HtfigCY7W).6g£jB 

zti&ftu&twm-rz) t»*r*»28H*a»iufc 

(3) «JrJ:0J|[m*n«»*:p82«)B««liDaaEG»^ 

sfi/iBti?»r5) (Dm&izi*. x^t'uf07^ 

*At«AtfD.005(»«HW6"rtltfAlf». 
(E/iBTtt^lBOfllttiaKGY «fc 0 t>SS«J!ja5SffiGYo (0 

LfcBIM, «Atf (Gyf-2) J:0fc**^5***W 
5tU B«ailnij8ftGYo^^<DHfi«fc0 5 b*#^i»'&iZ 
tt, *PS82A«tt/£B**fT+"r**tWWL. 
UTfiuBffl^lglHlfHWSrfT^tfftU^ *#»Htt. h3 
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(15) 



^2518448^ 
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IB (5) St3a^^Tffttl$n«)#EjE«HraiiffiGYF no.o 
jSSGy J: 0 fe H WflUn jI^Gyo S ft a fc ft S fc 

-p = G x o » W b * r 



ff*tBgBl44^TTCL76(r^«6SB«$nfc»29H^T*n 
145(lTT5t (7) CiOlUn. 



± T L 



P d • P T 



(7) 



{BL, TLt«tp82<0«ttPjgKGY<7>HSttLT*86&n 
5&®<&ffiffiT*£n- Kn- K (Road-Load) Hl^ 

r<7)il*K»h;i.^Td«:B36LT«Hll(^H« 
Bf!l h;i^ SrR^-T s - ta*as L 

«riB*29Htr^-r»j#vy^e>*«>. ^-c^Kffiu 
t^: (8) iicto^ai^n^ 0 

Toe = a • Tb + ( 1 - a ) • Td • • • ( 8 ) 40 

tzzx, 15a v&mzmfeztizmMiicommmS) 
hJiZToc. <Dmftm&&ii£\z*:$ttim&iz\t, mms2<D 

-rzztfrb* nHii^Rawn>;^Toc <Dmmm& 

*P82O*0'WftO«T*iS3RT^8^*<ft'pfc«^ 

*fflL;tl=I«B«>h;i^Toc<n> tffilHlIltttSLfcHSKft 
h;i/^Toc(n-i) toa<^lB*tfitl AT|^««JIF«?»TkJ: so 



Toc(n) fc-e<o**affl-r**^ ^®jrfflLfcHasK»ih 

;l^Toc(n) <hMlfilSmL,^SSffi«lh;U^Toc(n.i) too 

T0C(n) = ToC(n-l) — Tk 

fi«H<**5«3S->3 ^£'>ft<T£o X, ^[eli?mL 

fcB«K»h;^Toc(nj tnummmLtz&mmmhfrf 

Toc(n-i) toaAT^*t«»«aTxJW±0«'&H«, ^ 

T0C(n) =T0C{n-l) + Tk 

O£0, ^0»UJL^:S«IKfth;i<^Toc(n) «hS9leI3f 
fit, JKIsI»JW^Mte5Sc^i«3»7**tJS-rsfc«><0 

M*6-»7flfiai50Totij3e«i3i^a^T* z<omm 
mt& • j»7*»j^ffli5ott, tie (a) ~ (d) n^-r 

ttSIMVItp 7 7 ^Fc Sr-fe y HT£ tftHBSIBhM 
Toe HHT£flMB£ECU15Hm#U JSilHl»JfB^J»7* 2 PJ 
WLTlSElHl*J«l(p7^yFc^g-fey h tft-5*T«, - 

(a) HSBKh^^Toc^fidcKifth^^Td^SH 

a. «Atf2kgm*«»Lfcan»fcft^. 

(c) 7-f K^X-f y^68^^^2K^T^§o 

(d) fem<Dtz&<Dfflmm*iEm~c$>z>. 

«3tLfc& TIB (e) (f) (I^-r*fl=(0|*i<Ot* 

■rn^^«isL^«^n^, jjSEiHisij»j»7t*ij»fUTiiSE 

(e) H«K»h;i/^Tos^B*K»h;^Td«±T*' 
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(f) m®<Dtz&<nmmmz&m^mm&<Dmi$&3b 

tr, h^#7 ? ^21»r»LT7*'fe;HI«-fc>-B-77 

mmi&ft^tzm&izz(DT?^)iMm±>y-77$:7i<D 

^i:;VII*ir>it77<ottll*t"rnTL*'5«t>»«. 
-edT, *^»WT«T^'fe^BHftir>lf77a)±|l!te 

^W«1:>1i-77^6©*m«*irX^^TJ|Lm3n-57 
^<7)7'^ii^BBffiir>iJ-77<Z)^BHfi«(7)^g^)e*» 

j/^-r ^- * > 3 >^-x -r y ^75^^>^ & *7&m 

>-tf77<&tti;t7£ffi«u C:<OPflC0Ti7"fe;i/BBftir >it77 

H«i:>i^77<Dffi»<D«ffi«*sqstLTT^-t;PBi« 
(9 a ^ffiJETZ* 

©Af7 7\zT7i?±)vmm e a a ac a*RAMn 

a (o) £RAMtrfBt§£i±3 0 

--ft. ^<Dk\<D7sTv7\zT7?±:)vmm.e A<o±m 

l:t<^-7y3>+-X^ y^75^*>«S8T*S^ 40 
S^^WST^o CCOASCOX^^^tlT-T *f— y~>a > 
*-^<y^75^>«j|^e^7ttJg^^bbfci!:*J 
0rl*fc«£Htt, A4lZTH«Ltt^¥Wffl*'f VCDfciJ 

d^A5(DX^^^HT7-f K^X-f y^-68^^7ttJB 
T * 5 <h ¥«J ®t L fcte b « A6f I T mlfB^Wffl * -f v co # V 

t5dOA5WX^^^ilM5o X, A5<7>X5^:7KT7-r 50 



k7\zx 7 ^±)vmm^>^77 (Dthti^m^mm-vvi^ 

WLV. kS\ZT^\Bl(D7t7±)\,fflm6 a (n) ^$T© 

- ^0(7)7 ^ir^M^ a a (n> ffi^&~v<D7 

SiffiSt. iS?^ig(OT^ir;i/BBfteA (n> rt^S 
TO7^t;HIS0A £>»/Jv(i0AL £9 t)/J^^tWi 
L^S^ilte, A9^T^lHl(Z>7^ir^BBK0A (n) £ 

v7izTm^i$m?^-?(Di]ryy hffiwt&m. «>t« 
o\zT7t7±)imme a (D&^me^^T^m^Lrz^ 

^fr&mfe-f&o fit, -<7)7^-fe;UBIS0A <Z)«/h 

<h*«JBrL^:^(r«, Allf'TT^"tr;na^0 a a>«jJB 
fit a a (o) *t^i±EB«0Ac *MBS«/h«S0AL co^ib] 

l:«t*7^tJHIKfl A <Z>±BHB0AC (n) tt5 0 "3 

fa 0 ac a**<o«/mi 0 al j: 0 t>**ft»^i; tt, 

0AC (n) = 0 AC (O) —0.1 

6 AC ( n ) = 0 AC ( n - 1 ) —0.1 

£»«u a*n:7*-fe;n»£0A <b«j»hi0a to) 

0AC (n) = 0 AC (O) +0.1 
0AC (n> = 0 AC (n - 1 ) +0. 1 

MfeAlOCDX^u/:rfrT7^ii;i/[P]]£0 a CO«/hffl0 

al ^«>ia^ufc^ u ^ ^fflcDigffl^ b^nt^-S) t^j 

KfL/^B-llte, A12HTnnTl^*(D^ ij yTffljfc 

7^iummeA os/h<B0AL tUTi^M, ittjfeAi 

^ac <D^SBB4&P*8i£-r tf-visa >^-X-T ^^75^ 
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t«nfc - 1 y^zx^mmco^mt^m \z±.v>^mx\z. cwxtv y\zxmmmm*y ? y 

*tt«£?«JfflUTlftHiU MEA^X^y^KR^W Fc#-fc * h StlT^SflDT, C7CDX:r * ^TttJSIiUJK 

D y ^ g«^P82<Z)n«!J^ S »ff £ flit £ i L H1-&C1 <7>X ^ u/ 7T*0)S fllEfb h Toe 

£>. Cuffed, faI£^&ih^&m\3<Dm7*Lt£\s^>y b 10 ^Ct>, C^JlTJ^lU^ff^^yFc^-t v h^nx 

-^MI) , ¥»^U-*^»fP$n, L^fe^M flSIBC8CDX^^^H^fT-r^^ (2) ^{IT^tii 

ISfPS«^7ttliT*S, ^0 7^HJl/7 7 7ttS $nsiKftd(©(a«tt^Vj:liCOT. (5) SirScKflF 

Ttt*^«#ll. *H»a«rfT-5«fc5^bTt>A^. jE«Up5ISGyf *«^T (8) ^g|llhMTocA« 

ccoiS!iHi*j«ffl<7)Bse«ih;v^Toc *ft*r*fcA 20 )v?toc tLxmmn<Dm±b)i^^c9izxihtfiy, z. 

<Dmffl<offift&wt'?n33miz^~r&o\z. cuzx±mL niz^oEcms^b^mmmnm^si^e^o.-^^ 

fz&®T-*<D&mikz*mmmmiz&r), mmmshb^ m&oxmiz&T 2 mmimmmmzjz^y 

pin tfiMmtsti&w* z.oimmzmttmx'f y^<D ^±)i^y)V3i<Dm^^m\z^crzmm b )v^^± 

SDiilHjfrJfll't' y^{fFctfi±y b£nx^Z>fr£ofr& (Td-2) OTT*/j:t^|i|»t^^, JBEIeIfM»H»fTit 

«^r^o mw^mmmm^x\tr^(Dx. mmmm* ^\z^m^ta<D7sTyy^^z%(D7s^vy\zm^v. 

y^tfFc&v-ty htt*T»*i«wu c3^ja« dd TCL76\$mmmmb)\s2TK tuxmmn<Dm±b)i^^ 

-2) £tTa>ga>£*]5rr*o 0^0, ^^82comit^ hj*u cmfzj:0Ecui5^h;u^«i«ffl««#5i,56<?[) 

mxb&&mmb)izToc&wm?z>z£&x$z>&, 30 x^-^ ^£ 0 *«KttTs-&***, mmn\*m& 

^<Dmzmm%<DW&mMb)v?i6£Qb±^\,*<Dtf% ^zj:^7^^)^yji3i(Dm^^mizmcrzmmb 

®m\z\$-i&mz'ht£<uz><Dx, mmmmbiwToc mmz. c4©XT7 7i:x7>f y^68a**> 

a*H« (Td-2) KTtttofcI«*ISElHllWW©HS6*fl= tt«, HPS7**;i^y;Wl#WE*»;: ioTB^j 

£<BHtt* (Td-2) tttJtLfcO«, AWe?) ^Toc tLT«Hll©«^h^StBAL,. CtlllctOE 

AV^^SffiitT^fci&t&tX^'J y^tLT*§. CU15^ h;P^WJ»ffl«fi8#51 .SeOxi-^-r 0 % 

2) EiT-c**twwr*t, TCL76ttc4HT7-r ^3i<oB*ii*aji«i;fcefth;p^$«*LTJiS@ 

X-f y^68^*7«!lg^S^€:*iJ^-r*o 40 SH»{i«»fr Lft 

COC4<DX^^TICT7-r hVPX-f u/^68***7« h9EC2COXt-^ yiZXm&Mffltpy 7 #Fctf±.y bZ 

Tlr^tflKLft^ C5(rTffiElEl$9S?^7^^Fc^iz <g^ftMI^Tx tmlleJStli L,fz mmmm b)V*7l 

vb2nz> 0 CQ\zxzi^<Dfcfitp±L&m¥WfSy x ( n-n t^MAT^^SfeL^ifja^STK^O t) 

**5*^ fin-&«*eft-t>^84t;j:oT«iffi*nsjre«d p82osn«iSxa yp&mvzitu^m&o) bjvzmt 

<DmM&&nfe2tLZ>o »T*0. WA«^i^82COSSM^iH3aSGxo Sr««>0.1 

Ce^X^^^IT-OOlfeft^ifiig^^^^^F gH«lAfcU^«^(3«, SJE (7) ^^fiJfflLT 
hn , Fhc^)|^c7)^< <h=£)— -firf±v b^fLXl^tmiffi 

50 
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(18) 

w 



HS2 5 1 8 4 4 8^ 



36 



P d * P T 



A t 



mmm b ji^joc^d t <om a t ^n^it mi^stk £ 

HiflHl^:tBL,fcS^©jK;U^Toc(n-i) tCDMAT^Htf) 
oc(n-n t(Dm<D^m I AT|^ti^^ST K ctO^/h 

^^cdt, c\<DXTy7\zTW&tsnrzBmmmb)i? 

Toe ^C80X^^TT^mfl<hLT^ffl-r^ 0 

ft^tt^t^STx^O fc*^<&^£Wl!£JTT£<h, C12 20 

n £ C 8 CO X 7- *y T T CO J? ffi fl L T «g ffl ~T -6 0 
Toe =Toc(n-i) — Tk 
^£0, HtJlHimtBL.^S^S!j|-^^Toc(n-n 

£&TfimmmmT*&±T*&%tmmt!ftz>£, ci3 
izT^®<Dmmmmb))s2Toc &T^zj:K)&iEL, z 30 

Toe =Toc(n-i) H-Tk 

^H^^(7)ti^co*^t)^j£!ico^®ih;u^ 

trni\B\witi^fz&mmm Mi^Toc<n-D t<DmAT&m 
mn<&mTK*m?Ltz*B^\z\*. m^w^LTz^mmmb 
;u^Toc(n-u \zttT%±tf^*mm^mT*-cmmL. 
mm 1 1 (omm b)i>?m±iz&? mmiy s^z* >>u < r 

l^±CDct -5 K LTRW Ml^Toc 7^I£5££ ftZ> 40 
TCL76HC14(rTrc0 3^Sjh;i/^Toc T^Iig^CD 

S^Kh;u^Tx «Mte*<D^^ifjh;L,^Tdct 

0Wt<^^T, ^687^* 

ZCDClSCDXT-yyiZXT-i K;UX-f *y ^687^* 
IT^^WT, mZCQ<DX'r-v*7lZ&?T-?Z> 0 f Lt, 



ZtmWiTZfr. ]^teC17(£>X^ -y TUT SUhIW* 

7^^Fc^-t:^y h^nn^aiflifT-r^t, cixteci2 

mfiacucox-x^TirT^^gjhJi/^Toc^iie 

m2<nm®mffimTL,fzikm&mm-Tz>(DT:, tcuq 
\zcmzTm®mffl*7^?Fc$:*)iiy h-fz> 0 mm 

IZ. CiSCDXTyyiZTTI b)VX-1 y^68tf*>Vtm 
X^fe^#;mx&Z)<DX\ C16<7)X^y 7\ZWtt\sXfa 

z\(DcmzTmmmm^y^^Fcf)^j±y b$nz> 

TCL76teB<I^lJjh;i^Toc tLXmmn(Dm±h)U 

m&5\ ,56(7)^^-9-^ 0 %®ttz&T2i?z>i&$k. 
mm\\\tm^\zx^r ^^)v^)vz\<D^m^^^m\z 

±^vrzmMmm(D^m^mmitT^rz^>izm 
(D^mm b )v z Td £ w&t z> c: 1 1> y§ «s pj«t* 

0, JlW*^HttS«K»h;^tLTflftE (7) iCtl 

x, *mmm<Dj:o\zmmm<o&&mm bjv^^mm 
fe®fflfflm<D&mmW)b)i?& j £n j eftmm\s* cne 

5±3i:LTfeftK X, ±»Ufc*JMD.a»ft-Ctt, 
1 1 oSiflk^Kft h (D^mz cfc £ ftntt i£ ->3 7^ 

*B6Jt-r*^:«>, HSKfth^Toc &WmiTZ>lZ!&L 

z<Dm®mwm<D&mteWi b)i*Toc &wihi>fz<D 

TCL76ttrtie»— OOH«B»h^^Tos , Toe ^ S 
«j8^«»B«K»h;i/^ToSra«L, m$rECUl5H 
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XU7 7»ffl, AllilfMVIfflOIKdSKRfllCn 
XU yTMWffl<Dg«ffifth;i/^Tos £j^0©JWffl<DB 

«»B«BiJ!ih;U^TotUTXU^TSIWffl<OS 
«Kfb Ml^Tos £M13tlTiItRU dtl^ECUlSil ft*/ 

<£i£®ftJffl*7^Fc#-fe>y h^ni^StWil/ftft 
6tf* «»S«K»h^^TotLTliSElHj»J«ffla)B«B 

>y h^ntl^^tfliU^bil TCL76ttM16HT« 
HllO)«^:h;u^*«jRa«Kli!ih;i,^Toi:UTECU15 

timers, 

*»ffitt«ai«#<B«e*»8M> S*a»l:Mt -6 cfc 5 ate 
TCL76ttECU15HTR^$ns^RS«BPOS*51 

T, *^iSfi«T«S*iSft»pBS:0tlT-5 0U^i:, 

H, TCL76«*-rPlHT^«FMBfHW4> 7 9 ^Fp S U ir 

fBII+^^yFsJW-ty h**lT^<&i*J»fr*i:. P3H 
TjftifeR»l«IW*7 7i/Fp*-fe!y P4l:TX'Jy7 

T7^l:TZ«J y^MW+^^^Fs^-ty h^tlt^ 
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Z.<b?40>7sTV 7CTX U >y 78 s ^««f0km*9t"e 

SrECU15HfcB*T*. iS?H> ^^P40X^^'7 ; tlTXU 
7 71s *«»«FOkmK±T**tWBfrl^fc«^Mtt, P6 

TT**£«Wl,fc»£lrtt, P7HT»fta^IIIU 

10 X, 6(rEP6CDX5 L 7 7 ? iITXU yT»^b^Gs^2.5g 
iP^S&(ImJ$&64,657^XU 77bTl^t 
WWLfcfc^Utt, P8IIT«»B«Kft Hl^ToJMkgm 

*i4kg>u**lT**, fin^ll^ll(D^®ih;P^^,m^Jiffil 

tin u^;u^K^UTfl9EP7<ox7-y Tii»fT-r-5o 

2*H, PSOX^y 7*IT«»g»K» h;i^To/>*4kgmJet 
±T**i*]«Lfc»^l;:tt, ^tf)££P7CDX^r<y 7H 

WBrLfcastf, piohtxu y7»^{t*Gs^og&a 

« tf9K L&»£Htt. PI 1 II Tj^WSHMW* 7 ^ 4/F 

7CTXU y^««fl:*Gs*t0g6lTT*-&, «X'J *y 
71s *<iS««R»I**tiW»bfc»ftHtt, P12HT 
CCOX U >y 7fi s *«»*8km*iHAT^^^5^ft«je 

so COP12(DX^7 7CTX U >y 7* s rt*«l$8kin£ffiA. 
TV^tflil/fc«&i:it l»EPii©X7-y^l:lMf 
U 3BJw^U!y7 F «s^#W8kmaTT*-&t J WKUfc 
Jg^tCti, P13{lT5Sft#J^*IIIU^^t>IIU^;i/'\ 

P14HTXU y7»Xft*Gs^0.5gJKTT»S 
3^5^ft«JET«. H*H, HEP70)X^yyHTilA 
»&*niIU^Ttt*l»tWKLfc«*tlt>, ^ COP 14 
oxf7 7i:^fTt§p 
c©pi4©xfy7i:Txuy -ym^itmcs m . 5 g j^ 

40 £«WL£i§£t::te, P15HTilft»ft**IIU^;UT* 
S^g^^WST*. X, P14^Xf77l:TX'J77 
«ftft*&A*0.5gKT-e«ttlrit«|(rLfc»^II«, Pi 

fll, ^©P15<Z>^7-y^HTilft«^IIU^;U 

sa«qg*B*5a*5*>*fflj£u anjiftw^^nu^ 

fb*Cs#0.3g«TT»aa>5a>£ffl£T*. A9EP160 
so Xf7 7l:tX'J v7aX{t*Qstfi0g&mjLTKtji\,\ % 
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(20) 
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^t^^m^^ho fit, ccDPiscDx^y^irT 

xu v7msfimm\™vxTT*&%tmj£^tzM%\z 
^ 7trrx u y 7&mtmGsmgyL±.T&z>* ep*>x u 

Xf7 ^:TX «J 7 s ^*«f8kjiS:«AT^S, IP 

*>xu 7 7is^tt^|i|Ri^i:«, fnfn 

mrf BP 1 1 CO X 7- y 7 Jl Wtt . 
WISPn^X^^yHTXU v7»2Efl:*Gs;M).3g« 

•fLfcftStt, P20C:TiIA«£»3ftt I 

ffc*Gsai0.3g£BATl>£, EP^XU 7 7is^M 

fit, P20HTiIA«'&^ I l/^T*§«hWBrl/ 
P22JITXU y^fi^fb^Gs^Og^iSAT 
^**>5***«jeU ^n^0gJKTT*S* EP-feXU-y 
^*s*t«^«rt]H**a:WWfUfc»'&H«, P23HT 
X U y 7§ s ^»Rf5kin*«T**^5^S:*iJ^-r*o 
Cl<DP23<Z)X^y7{;:TXU 771s ^@B#5km*«T^ 
5. iP^Mtft64,65^^fxU y^LT^ftlr^fliL 

€rECU15Htti*T^>o X. P20CDX5=- y "/JCTjIftW'fr** 
I U^;PTtt*:V^t«WfUfc»#^, P22£>X^y7H 
TXU y 7S^b^Gsrt*0g£jS;tTl^, EP*>XU 77 

msfimmmfaiz&z>£mmLtim&* «w*P23<z>x 

T7 7CTXU 7 7is a*#P#5kni«±T*£. EP^X 

S9 IBP 1 1 <D X t- 7 7 \Z WffT Z> o 

— Z<DPU(DXTy7lZT*ikmmmW*y7tfF 

SBfth^^To^nOkgni^SlTft^^S^^ipJ^rs. 
X. Pll^X^77f3T^ll*8B»JW*7^^Fp^-fe7 

* 0 U^^tI^LT^bP25(7)X7 : -y7tI^fTT-5o 

dOP25trT»»H«B»lh;^To^lOkgmCJl 

ti*t«Kfbfc»#»Itt, P27^T«ft»J^IIU^;i/ 

tWil/cS&HH P28HTjlftW-&^ i 
tL, dftSrECUlSUfcti^jT*. 

MEP25(BX-ry 7KT«»B«B» Ml^TortMOkgm 
*«t?*«>t*lJ»fUfc«#^ P27<7)X^7^(rTSft 
*J^niU^;i,Tfttttlr^«»flxfc»^lrtt. P29HT 



izi*. ?3oizxm^m^muu^jux$>^m^nm 

L, CCOP300)X^7 7JlT51ft»J^IIIU^;VT*-5 
t^JKb^S^-HH, P31(ITiI^fiJ^^II l>s<Mzm 
£U Ztl$:EC\)\$lZlhJ]'rZ> 0 X, P29(DX^7^HT 

affiae»XjS«i3^xa*Ttt^^^*j»rbfc«^ 
tWBrU^s^n«, -en^np32HT5ttrs^^n/t 
RAH p^x^y 7HTinw^;i/©iift9j^tR 

10 JgSn*:*^ XU 7 71I»Gs^0g^iATl^<i: 
U 7 71 s ^Nf8km^g^.T^-5, EP*>XU>y 

mokgm^mx ^^x^!Kmm<^m^m^mfx\mm 
4,65(7)xu y7&ftft\zm&&~£f)mmx&z>Lmwi 
i-fzm&izte, ui\y^<ji(Dm^m^mn^nxxa 
v h)vmo<Dmm&&mmz£mvtmizL* xu^^^ 

mJfBECU15te, «B8lHME»NEt«Hll^Ka»t^S 

PhizmT&m^iste^^y-ffrz. -tib^^cP#wp& 

X*iI^*p B * ^ =? > ^7 ^ir >+h62^ £ Otttttft 

tfx77D-t >it7o^ ^(D^mmzs^xm^m 

U B«jiftaPoSr*ffi-r^J:-5HLTU^o 

^#x<n±mm>mizttifcLxmmmnmpo<D±mmf)m 

«:5Bft"r*^ tnwmiiioy 7^>^x h-;i/£»5e 
z<Dm&mw\z&\<?&Bmmfimpo(D&w^m&m-r 

U ^ ©X U 7 7Mi 1 7 7 ^Fs 7 h $ fix V ^ i 

wwtst, wzxmnm&muis^Mzmitznx 

tLT, ^©Q20X^7^HTil#ia^*tIIIU^;i< 

jft*»wpftH«iiftipo«:Wiiftr-5. it:, 
mmmbJizTo G>m\zm%te < x d y h ;u#2o^±^« 
i^J:^!:, Q4HT h^^waffltt^si.seox 

a.— 7^>f m&\00%\ZWLfels. 3S»JWtIX0 7 h^#20 
X, Q2<0X^7 7(rTil^lfiJ^IIIU^;|,"C^/cC^ 



41 



(21) 



12518448^ 

42 



Q7(ZTECU15«BSKfth;i/^Tos (DfflflJSUT h 
C^TECU15«Itt*HlHHE*NEt«Hlloefth^^ io 

s<D^^-Tjm&mtzmmzM.<£omizwLi£LT&h 
)iz m 'Mm nm# 5 1 , 5$<d y =? > *j v 52 , 57 <d v u y -r F 

l^aE&SEU 7?3 L zLJl-&4l<DfEmiZj:0mm<DX 20 
P*y Nmg^T ^§IXP7 HUBS 0to CJTT^ 

^Ecuisna*$nfe«^, ecuis^ h;u* 
BSIiSiil;:Sg£<*i*£ 0 

P o = Pb - "f 



&^t««l/&«^l:H QlO(Z)HSilft»po^O"C* 

tt, Q7(^X7 : ->yT(r^fTLT^^WP^jl^"tt^ R 40 

«JH A T H ^ii^apo ft 5 > :7?6ffl (r J: 0 OTA tf 1 

-riz&ft-rz* 50 



»h^ftffi«S#/j:l»a#(Oitl¥IIB»tftt), Q12H 
TPo=0 £ LTj*^W»P*ilftS-frf, Q13lrTh^ 

<5S9i<Z>»*> 

*^w<D?£m<D\&+}Mwmmz&z>£. &mmmb)i 
2WLttmz± K>Mw\^wmmm\zm^xmmmm 

gcs^^Tsiii H^^Kje^an «fc 0 gffin h 

a^»ft»j«T*o fit, *m<7)aiK(in»-r*a 
vz&®mmzj:^Tmnt<n*mmh)i'2<D±Tgt!£ 

mm&&&ffifrz&rt&mmm;mz£ommh)wmn 
tteo* &m+*ifcm»7»frzw.mftmz&n?zi& 

t*fr«ttt<Z)H«**-r"7y^ SB 1 1 B ttl*«e«h JGEfal 

nv 7 7, «5l3Bltt^-firtKffii:0«s««»i:, 3 
0^-ft©XU77$(!:OHi$$T^77, »l40te 

T7 7 7, SlSH^jtajSKtitlHlflfP^XUy^flljE 
iiwSMS1"T 7 7, »i6HH«Mfift-fe>ij-84«>S 

tiiE«a<!:OHi^g1-7 7 7. »l9H««ftl3Sa[C0 
il^^NScOofttiftST^P-^^- K m2O0^X'J^ 
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7 7, ffS28l3teX* f'Jf^ 77 ^*£I#^-r£7c<&tf> 
^ffljEc0^IHO-^j^S-r^^7, m32gl^T^-tr^ 

-5f^-k ^34^^iig^h;i/^oji^}#f^co»?£n 

fi^^T7P-ft" hT^^c 20 
teECU, 16HfftEE^JfP^. 20^XO7NJ^> 23teT 

y;k 32«y-7;i/, 34tema$, 35^x1^7/^ 4Utr 

^a.X-^ 43tZ$mW* 47tSS^e, 48^A*^^l 
-K*?>>7. 49tej£ii:#>#, 50,55teE§, 51,56teMU 
60temfi8#, 61te**7^y, 62te^ 
^>^£|-fe>+K 64,65^mllfe, 66teitfif&©teir>+K 6 
7^P7hJ«t>^ 68te7W K^-f 70 

«i77D-t>if, 7i«*ia-fe>it. 74tt»aa-fe> 

[SB3B] 
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It, ^-7'>a 7? 1 , 76&TCL, 77te 

7*±)mm±>-** 78 ( 79tt«|». 80.81tt&1ft|sl«E-t: 
>U\ 82tt*p, 83tttM6«K 84«««fe«-tr 85tt 

-7;k 104.105,117,135«*»a5* 106.131tta^«« 
SB, 107,11014* ij ^795, 108,123te7>r;i^g^ 109 
«h;P^«»W* Hltt3£fftt«[Jmi«, 112,114. 119tt 
MW^ 113tt3-^-U>yF7yy*|jE«Jlffi«, 115 
te*J^*U7 7gS, 116, 121. 124KKlFffi* 118«^iSS 
ffilEgfl, 120«JKElHlffiiEgS, 122tt#MjDiSffi«*SST* 

5W*WfHW+7 5i^ Fs«X'J7^«IW77^ Gf« 
^SattUPiia, Gkc, Gkf tegMSiDiSa^ilEfi, GsttXU 

7 7iif», Gxf tt«jEffiratnas. GxottH««M$in 
imest, p»jftjknNi. p B «s*a^s, potis^ii^ 

m. r tt*«WJa^S. Sottg«XU 7 7$, steX'J 
7 71, TB«S«PBi(ih;i/^, Tctt3— ^"U >*K^7 

*, Ti«»»*|jEh;^. To««»g«K«ih;|/^, T 

oc temmm'MmB&mmhJi'tr, Tosfcxvy-jmwm 
TsttjfefTffitt* a t i,tt>7v>#mm. vtt 

*5S, VF«*-MteiS, Vfo, Vfs ttBSrt&lftiS* Vk, Vkc 

«xu7 7»je«, VRLti^?^fiig, vrr tetania, v s 

HX'J 7 7 F »JfflIfflW*3t, Wb«*ftrfiS, dUntAott 
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